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The global fishing industry is a source of livelihood for about 820 million people. About 90% 
of this number are small-scale fisherfolk and traders, living in rural fishing-dependent 
communities in tropical, developing, and least developed countries. Although the industry 
generates about $362 billion annually, fishing-dependent communities are generally 
characterised by chronic poverty and deprivation. Decrease in fish productivity and availability 
in tropical regions, as well as, increase in the frequency and intensity of extreme weather events 
due to climate change processes have exacerbated the plight of fishing-dependent communities. 
In 1970, an agenda for research and development of small-scale fishing was set out. However, 
rural fishing communities are still considered the poorest of the poor today. They are also 
considered the most vulnerable as future climate change predictions indicate more extreme 
events and further reductions in maximum fish catch and revenue potentials. Therefore, there 
are continued calls for research efforts to understand the impacts of multiple climatic and 
socioeconomic stressors on small-scale fishing livelihoods, in order to identify viable, context-
specific management and policy interventions that can reduce their vulnerability. 
Using two rural coastal fishing communities in Ghana as a case study, the purpose of this study 
was to explicate how rural coastal fishing-dependent communities in a tropical context are 
impacted by the interaction of climatic and socio-economic factors and identify viable policy 
and management options to enhance their adaptive capacity. Three key research questions 
guided the study: (i) what are the various factors that impact small-scale fishing 
livelihoods/households, and how do they interact to shape vulnerability? (ii) how are the fishing 
communities adapting to current livelihood stressors? and, (iii) What context-specific policy 
and management interventions are needed to enhance their adaptive capacity and safeguard 
their wellbeing. 
The Intergovernmental Panel on Climate Change’s (IPCC) vulnerability framework and the 
Sustainable Livelihoods Approach (SLA) were integrated as the theoretical underpinnings of 
the study. A mixed-methods approach was adopted. A total of 120 fishing households were 
selected and surveyed through a stratified-snowball sampling technique. Several gender and 
age-group disaggregated focus groups with participatory activities, semi-structured interviews, 
and key informant discussions were also conducted to collect primary data. These were 
combined with climatic data to assess each household’s vulnerability, and through triangulated 
analyses, explicate how it is mediated by socio-cultural, institutional, and policy structures. 
xvi 
 
The main findings of the study are as follows: (i) through the complex interaction of several 
climatic and non-climatic stressors, fishing household incomes have reduced by about 90% in 
the last decade, negatively impacting food security, poverty alleviation, and wellbeing; (ii) the 
households display a pattern of high and low vulnerabilities within and between years, 
depending on the success (big catches) or failure (small/no catches) of the fishing season, the 
gender, and wealth status of household heads; (iii) in the community where contextual factors 
were relatively favourable, adaptive capacity was not significantly higher due to some inimical 
intra-community features, including power asymmetries and path-dependency. Vulnerability 
may not necessarily reduce even if fish catches increased unless such structures are addressed; 
(iv) the main strategy adopted by the communities to cope is intensified fishing, which is 
unsustainable, and also limited by ecological and institutional constraints; and (v) within the 
complex maze of intersecting livelihood stressors, three key intervention spaces were identified 
as holding opportunity for short to medium-term improvements in the sustainability of the 
fishing livelihood, viz the external fisheries space (national-level), the infrastructural factors 
space (community-level), and the economic factors space (community to municipal level). On 
that basis, several interventions that can improve adaptive capacity and wellbeing are 
suggested. 
In addition to the key findings, the study makes two original contributions to the social studies 
of climate change in socio-ecological systems. First, an improvement was made to the risk 
mapping methodology used to explore the relative importance of climatic and non-climatic 
stressors. By introducing a temporal dimension (major and minor fishing seasons) to the 
assessment of risk severity, inferential statistics were performed on the data for further insights 
into seasonal variation in risk perception. Secondly, based on the findings of the study, a loose 
relationship between climate change and the perceived severity of socio-economic stressors is 
conceptualised as a linear relationship, with the nature of the fishing season (success or failure) 
acting as an intermediary factor. It isolates climate change and suggests how its intensification 
may affect fishing activities, and how that might also determine the felt needs of fishing 
households.   
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CHAPTER 1: INTRODUCTION 
 
1.0 Background and Problem Statement 
 
In the latest State of the World’s Fisheries and Aquaculture report, the Food and Agriculture 
Organisation (FAO), estimated that about 60 million people globally are engaged in the 
primary activity of capture fishing (FAO, 2018). Adding all those employed along the fish 
value chain, it is estimated that the fishing industry is a source of livelihood for up to 820 
million people worldwide (Béné, 2006; FAO, 2008; Sumaila et al., 2011). The global first-sale 
value of fish in 2016 was estimated at about $362 billion, 35% of which was generated through 
the fishing activities of small-scale marine fishers (FAO, 2018). Moreover, the fish produced 
is estimated to have provided about 3.2 billion of the global population with about 20% of their 
per capita intake of animal protein (FAO, 2018).  It is estimated furthermore, that about 90% 
of the fish the world consumes is produced by small-scale marine fishers who are mostly 
located in rural coastal fishing-dependent communities in tropical developing and least 
developed countries in Asia and Africa (Westlund, 2007; Badjeck et al., 2010; FAO, 2015). In 
such communities, household incomes and the entire economy of the communities are so 
dependent on fishing such that, the removal or gross alterations of the fishing livelihood would 
threaten the existence of such communities (Jacob et al., 2001). However, although small-scale 
fishing (SSF) is a significant contributor to a growing multi-billion fishing industry, and the 
nutritional security of billions, the communities where the fishing activities take place are 
generally characterised by extreme poverty and vulnerability (Carney, 1998; Tilley et al., 
2018). Research for development of SSF livelihoods and fishing-dependent communities has 
therefore been of global interest for decades (Smith, 1979; Pomeroy, 2016). Several studies 
have focused on fish stocks levels, fishing efforts, overfishing, and sustainable yield levels, 
e.g., (Atta-Mills, Alder and Sumaila, 2004; Koranteng and Pauly, 2004; Cinner, Daw and 
McClanahan, 2009), others have focused on fishing community and livelihood development, 
e.g., (Lawson, 1977; Allison and Ellis, 2001), analyses of fish trade values chains, e.g., (Failler, 
Beyens and Asiedu, 2012; Lem, Bjorndal and Child, 2012; Nunoo et al., 2015), fisheries 
management and governance, e.g., (Evans, Cherrett and Pemsl, 2011; Jentoft and 
Chuenpagdee, 2018), and wellbeing, e.g., (Coulthard, Johnson and McGregor, 2011; 
Weeratunge et al., 2014; Johnson, 2018). There is increasing recognition of the importance of 
SSF to economic development, food security, and poverty alleviation, leading to calls for more 
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research and development efforts to secure a place for SSF in the worlds growing blue economy 
(Lam et al., 2012; Belhabib, Sumaila and Pauly, 2015; Pomeroy, 2016; Cohen et al., 2019). 
Climate change adds to and exacerbates the already existing socio-economic challenges faced 
by rural coastal fishing-dependent communities. Coastal areas are considered to be some of the 
most vulnerable places to climate change risks such as storms, cyclones, sea-level rise (SLR), 
and flooding (Adger, 1999; Islam et al., 2014). Rising sea surface temperatures, ocean 
acidification, and deoxygenation affect marine ecosystems, impacting the productivity and 
availability of already overexploited fish stocks (Cheung et al., 2010; Sumaila et al., 2011; 
Lam et al., 2012; Belhabib, Lam and Cheung, 2016). These impacts are expected to be strongest 
in tropical coastal regions like West Africa, where the majority of small-scale fishing 
communities are located (Bunce et al., 2010; Lam et al., 2012; FAO, 2018). Warming of the 
African continent, in general, has been observed to be greater than the global average, making 
the continent one of the most vulnerable to climate change impacts (Boko et al., 2007; Allison 
et al., 2009; IPCC, 2014). In West Africa, Belkin (2009) observed that between 1982 and 2006, 
sea surface temperatures in the West African coastline increased by 0.30 – 0.60 oC. Although 
fisheries resources in the region are relatively abundant due to high primary production in its 
marine ecosystems (Belhabib et al., 2016), they have also been observed to be highly sensitive 
to climate change (Lam et al., 2012; Belhabib et al., 2016). Chueng et al., (2010) predicted that 
climate change would result in substantial reductions in the potential fish catch in the Exclusive 
Economic Zones (EEZs)1 of West African Countries. Combining economic factors with 
climate change data, Lam et al., (2012) projected that the annual landed value of fish would 
drop by 21%, fisheries-related jobs would decline by 50%, and the whole economy of West 
Africa would experience up to $311 million annual loss by the 2050s. Similar findings were 
made by Belhabib et al., (2016) who provided a comprehensive country-level analysis of 
climate change's impact on small-scale and industrial fishing in West Africa. The study shows, 
for example, that between 1970 and 2010, Cote d'Ivoire, Ghana, and Togo experienced 
increased sea surface temperatures, high local fish species extinctions, decreasing Catch Per 
Unit Effort (CPUE), and a 39%, 42%, and 29% decline in catch potential respectively 
(Belhabib et al., 2016). The potential impact of these findings becomes apparent when 
 
 
1 Exclusive Economic Zone (EEZ), according to the 1982 UN Convention on the Law of the Sea (UNCLOS), is 
an area of the sea, 200 nautical miles from a sovereign state’s coastline within which it has special rights regarding 
the exploration and use of marine resources. 
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considered in light of the number of people dependent on fishing for livelihood within the 
region. According to Belhabib et al., (2015), the percentage of the active labour force involved 
in the small-scale fishing industry in 2010 was as high as 20% in countries like Guinea, Ghana, 
and Gabon. Thus, excluding socio-economic factors, climate change alone has significant 
impacts on the livelihoods and wellbeing of small-scale fishers (Lam et al., 2012; Belhabib et 
al., 2015; Belhabib et al., 2016). Several studies have also observed and predicted the impacts 
of climate change-related processes like SLR, flooding, and changing temperature and rainfall 
patterns on coastal fishing communities in West Africa. SLR has been observed to causes 
coastal erosion and loss of houses and landing sites (Sagoe-Addy and Appeaning Addo, 2013; 
Alves et al., 2020; Davies-Vollum et al., 2021). There is also evidence of variability and 
unpredictability in rainfall patterns that affect fishing and fish processing activities (Dossou 
and Glehouenou-Dossou 2007; Koomson et al., 2020; Davies-Vollum et al., 2021). Adding 
other factors like overfishing, low incomes, coastal population increase, poverty, and so on, 
rural coastal fishing-dependent communities are faced with substantial livelihood stressors to 
which they have low to very low capacity to effectively adapt (Belhabib et al., 2016).   
It has been observed that rural coastal fishing communities have evolved several strategies to 
reduce their vulnerability to the multiple challenges they face and improve their wellbeing 
(Allison and Ellis, 2001). Along the West African coastline, some of the common adaptation 
strategies used by fishing communities are changing fishing grounds (migration), changing 
gear type, and/or target species (Perry and Sumaila, 2007; Adelekan, 2010; Lam et al., 2012), 
intensifying fishing effort, i.e., fishing more often, going further and spending longer time at 
sea (Freduah et al., 2018; Davies-Vollum et al., 2021), diversifying livelihoods (Lam et al., 
2012; Daudu et al., 2020), and doing nothing, or permanently leaving the fishing livelihood for 
alternative livelihoods (Islam and Herbeck, 2013; Thomas, 2019; Davies-Vollum et al., 2021). 
However, it has also been observed that the ability of these communities to effectively adapt is 
limited by high levels of poverty, lack of alternative livelihoods, and low education levels (Lam 
et al., 2012). Thus, some communities resort to the use of destructive and illegal fishing gear 
and methods (Niyonkuru and Lalèyè, 2010). Analysis of national adaptation policy documents 
of some West African countries like Ghana, Cote d’Ivoire, Nigeria, Togo, and Benin showed 
that, although the threats to rural coastal fishing communities are acknowledged, adaptation 
priorities are focused on engineering solutions aimed at protecting urban coastal infrastructure 
(Davies-Vollum et al., 2021). Often, there is a mismatch between such national-level policies 
(e.g., the push for aquaculture and alternative livelihoods) and community-level adaptation 
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strategies leading to mal-adaption, conflicts, and a worsening of the plight of fishing-dependent 
communities (Rahman and Hickey, 2019; Davies-Vollum et al., 2021). Similarly, Jentoft and 
Chuenpagdee (2018) contend that fishing-dependent communities do not have to abandon their 
livelihood, neither are poverty and destitution inherent traits of their livelihood. They argue 
that the current challenge of poverty and vulnerability in fishing-dependent communities is one 
that can be effectively managed with proper governance structures and institutional 
arrangements. Béné (2006) also argues that the marginalisation of the SSF sector is due to a 
misunderstanding of the contributions of the sector to rural development. Moreover, although 
the current and future impacts of climate change on fishing livelihoods have been well studied, 
there are yet gaps in the understanding of how climatic stressors interact with other multiple 
socioeconomic stressors to shape vulnerability, as well as their relative importance to fishing 
communities (Mills et al., 2009; Gaillard, 2012; Kelman, 2014; McCubbin et al., 2015; 
Freduah et al., 2018; Malakar et al., 2018).  
In the future, climate change will continue to be a major driver of change in SSF posing 
significant threats to the lives and wellbeing of the growing number of people who are 
supported by the livelihood, especially, those living in small rural fishing-dependent 
communities across the West African coastline. There is therefore the need for more 
understanding of the climatic and non-climatic processes that shape vulnerability in the rural 
coastal fishing-dependent communities across West Africa, in order to identify the policy and 
management options that have the greatest potential of improving adaptive capacity and 
resilience to future impacts.  
Using two rural fishing-dependent communities in Ghana as case studies, the purpose of this 
study is to critically examine the social and economic impacts of climate and environmental 
change on fishing livelihoods, the contextual institutional and socio-economic factors that 
mediate their lived experiences, and explore livelihood strategies, policy and scalar 
management options for improving their capacity to adapt. Findings from this study will 
provide insights that enhance both a general and context-specific understanding of the 
processes by which climatic and non-climatic stressors interact to impact lives and livelihoods 
in rural coastal fishing communities across West Africa, as well as, the management and 






1.1 Specific Objectives and Research Questions 
 
The aim of the study was addressed through three specific objectives, each of which was guided 
by several research questions. 
Objective 1: To analyse the effects of climate change on the physical, social, and economic 
conditions of the coastal fishing communities. 
Research questions: 
1. Is there local evidence/perception of climate change? 
2. What is the economic impact (using household income as proxy)? 
3. How are different households affected from one fishing season to another? 
4. What are the community-level contextual factors that shape vulnerability? 
5. How do climatic and non-climatic stressors interact in the perspective of small-
scale coastal fisheries? 
6. How will the fishing communities be impacted by the interaction of climatic and 
socio-economic stressors in the future? 
 
Objective 2: To identify and analyse the different local adaptive strategies in response to 
climate and environmental change. 
Research questions: 
1. How are the fishing communities adapting to climatic and socio-economic 
stressors? 
2. What are the limiting factors/blockages to the effective adaption of the 
communities? 
3. Are the current adaptation practices being enacted by the communities robust 
enough to provide resilience against future climate change? 
 
Objective 3: To critically explore policy, scalar management, and adaptation strategies for 
improving resilience and sustainability of coastal communities. 
Research questions:  
6 
 
1. How do management officials and the communities perceive the effectiveness of 
current management approach(es)? 
2. What improvements do the fishing communities wish to see in policy and 
management? 
3. Based on the findings of this study, how can the resilience of the fishing 
communities be enhanced? 
 
1.2 The Ghana Context  
 
Ghana is a coastal West African country with a current population of about 28 million (GSS, 
2019). It is bounded on the west by Cote d’Ivoire, the north by Burkina Faso, the east by Togo, 
and the south by the Gulf of Guinea. It is estimated that about a quarter of the population live 
in coastal areas (Appeaning Addo, 2021). The Ghanaian coastline is 550 km long and features 
about 90 coastal lagoons (Finegold et al., 2010), 182 rural fishing-dependent communities, and 
about 300 landing beaches, according to the latest Ghana Marine Canoe Frame Survey report 
(Dovlo et al., 2016). Ghana’s coastline and Exclusive Economic Zone (EEZ) lies within the 
Guinea Current Large Marine Ecosystem (GCLME) (Belkin, 2009), which, according to 
Belhabib et al., (2016), is relatively abundant in fisheries resource due to higher primary 
production from the eastern boundary upwelling system. Thus, the Ghanaian coastal waters are 
intensively fished by both local and international fishing fleets and make important 
contributions to economic growth and food/nutritional security. According to Dovlo et al., 
(2016), fisheries products are the most important non-traditional exports of Ghana, contributing 
about $ 254 million in 2011. The sector contributes about 5% of the 17% agriculture share of 
Gross Domestic Product (GDP) and employs about 10% of the economically active population 
(MoFAD, 2011). Moreover, fish account for about 60% of animal protein in most Ghanaian 
diets and is the preferred source of protein for most people (MoFAD, 2011).  
The fisheries sector is governed by the Ministry of Fisheries and Aquaculture Development 
(MoFAD). The Ministry functions mainly through a Fisheries Commission (national level) and 
Fisheries Departments (local government level) which are responsible for implementation, 
monitoring, and evaluation of the country’s fisheries law (Fisheries Act 2002, Act No. 625) 
and other fisheries development policies and regulations enacted by the MoFAD. According to 
the MoFAD, marine fishing is divided into three subsectors – the industrial (shrimpers, bottom 
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trawlers, and tuna fishers), semi-industrial (inshore)2, and small-scale (artisanal)3 subsectors. 
Of these three, the small-scale or artisanal sector is responsible for 70 – 80% of total fish 
landings and is also the subsector that employs about 98% of those engaged in either full or 
part-time fishing (Sackey-Mensah, 2012; MoFAD, 2016). Six nautical miles from the coastline 
or areas up to 30 m depth within the EEZ are, by the Fisheries Act (Act No. 625) exclusively 
reserved as an inshore fishing zone for the small-scale and semi-industrial subsectors (EJF, 
2018). However, Sackey-Mensah (2012) observes that the 30 m depth zone is narrow in most 
areas due to the nature of the coastline, making small-scale and semi-industrial fishers go 
beyond the inshore zone. 
Several studies have observed that the fish stocks in Ghana’s coastal waters have been severely 
overfished (Atta-Mills et al., 2004; Koranteng and Pauly, 2011; Lazar et al., 2020; Asiedu et 
al., 2021). This has led to declining fish catches per unit effort (Nunoo et al., 2009; Asiedu and 
Nunoo, 2016; Tobey et al., 2016; Asiedu et al., 2021). Demand for fish currently outstrips local 
supply by a deficit of about 60% which is met by fish imports. According to the MoFAD, the 
cost of fishing has begun to exceed fishing revenues making the sector increasingly 
unprofitable from an economic perspective. In its 2011 – 2016 development plan, the MoFAD 
reported that, compared to ten years ago, the average annual income received per canoe had 
reduced by as much as 40%. Fishermen are therefore left with little or no profit to invest in 
improving the quality and value of their catch or to replace their vessels and equipment. It 
reported furthermore that the fishing industry in Ghana has reached a low-level equilibrium, 
trapping fishing-dependent households into poverty, and providing little prospect for the 
improvement of their welfare (MoFAD, 2011). 
Notwithstanding, studies have shown that many fishers are unwilling to leave their fishing 
livelihood despite declining fish catches (Sackey-Mensah, 2012; Cobbinah, 2018). To increase 
catches and revenue, it has been observed that many fishers are either intensifying their efforts 
by going further out at sea, fishing in the coastal waters of neighbouring countries, or using 
several illegal fishing methods (Perry and Sumaila, 2007; Afoakwah et al., 2018; Freduah et 
 
 
2 “Fishing in this subsector is done with locally built wooden vessels ranging between 8 and 37 m in length and 
fitted with inboard engines of up to 400 hp. The vessels are multipurpose and are used for both purse seining and 
bottom trawling” (Sackey-Mensah, 2012 p. 11) 
 
3 “fishermen use several types of fishing gear, including: purse seine nets, beach seine nets, set nets, drifting 
gillnet and hook and line...About 50% of the dugout canoes are fitted with outboard motors with engine power of 
up to 40 HP” (Sackey-Mensah, 2012 p. 14) 
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al., 2018). It has also been observed that most households in Ghanaian coastal fishing 
communities are living below the poverty line (Mensah and Antwi, 2002; Asiedu et al., 2013; 
Nunoo and Asiedu, 2015), and alternative livelihoods are generally lacking in those 
communities (Asiedu and Nunoo, 2013; Ankrah, 2018). There is also the problem of Illegal, 
Unregulated and Unreported (IUU) fishing by foreign trawlers, their encroachment into the 
exclusive inshore zone, and conflicts with artisanal fishermen (Okafor-Yarwood, 2019; 
Kurekin et al., 2019; Millie, 2019). Failler et al., (2014) and Nunoo et al., (2015) also analysed 
the fish trade value chain in Ghana, showing that fishermen make the least profit (19% of the 
total value created). Fisheries governance and institutional processes have also been criticised 
for being top-down and offering limited scope for the involvement of fishermen (Okyere et al., 
2020; Davies-Vollum et al., 2021). 
Besides these, the sustainability of Ghanaian coastal fishing communities and their livelihoods 
are also threatened by climate change impacts. Sagoe-Addy and Appeaning Addo (2013) 
showed that the shoreline of Ghana has been experiencing a mean SLR of 3.3 mm/year, and 
shoreline erosion of 0.86 m/year. Based on different IPCC scenarios, it was predicted that SLR 
by 2020, 2026, and 2100 will be 10 cm, 23.4 cm, and 36.4cm respectively (Sagoe-Addy and 
Appeaning Addo, 2013). Studies have also shown the impacts of SLR on the coastal lagoons 
which are important sources of alternative livelihood or supplemental income for coastal 
fishing communities (Davies-Vollum et al., 2018; 2021). Increases in temperature and 
unpredictability of rainfall patterns have also been reported by fishing communities to have 
adverse impacts on fishing and fish processing activities (Ankrah, 2018; Koomson et al., 2020; 
Davies-Vollum et al., 2021).   
Several fisheries development interventions have been implemented by the MoFAD, which 
have had limited and, sometimes, contested effectiveness in making the fishing livelihood 
profitable and sustainable. For example, the introduction of fuel subsidies for Ghanaian 
fishermen (Tobey et al., 2016). Tanner et al., (2014) contend that the fuel subsidy policy is 
counter-productive to sustainable fisheries as it incentivises fishermen to increase fishing 
efforts. Moreover, there have been several irregularities in the distribution and sale of the 
heavily subsidised fuel, leaving fishermen in some rural locations to purchase it at high prices 
(Sackey-Mensah, 2012). Recently a Fisheries Enforcement Unit (FEU) was created within the 
Ghana Navy to control IUU fishing and encroachment of industrial fleets into the Inshore 
Exclusive Zone (IEZ). However, using ship tracking data, Millie (2019) showed that FET has 
9 
 
had limited effectiveness as there are still trawler intrusions into the IEZ. In 2019, the MoFAD, 
for the first time, implemented a month-long closed fishing season (Ofori-Danson et al., 2019). 
Studies conducted immediately after the closed season showed that the closed season was too 
short to be effective, and also had an adverse impact on fishing households’ incomes and food 
security (Adom et al., 2019; Owusu and Andriesse, 2020). Analysis of fish catches after the 
closure also show that the timing of the closure missed the peak spawning period of pelagic 
species thereby not achieving the expected results of improving fish stocks and catch and 
revenue potentials (Lazar et al., 2020). Aquaculture development is currently high on the 
agenda of the MoFAD (MoFAD, 2011). However, although the aquaculture production in 
Ghana has been increasing in recent years (Amenyogbe et al., 2018), studies have shown that 
rural fishing households are unlikely to be able to benefit from the industry due to its capital 
intensity (Nunoo et al., 2014), and fish produced through aquaculture is also unlikely to meet 
the food and nutritional security needs of rural coastal households (Golden et al., 2017; 
Hasselberg et al., 2020).  
Another management policy of relevance to several coastal fishing communities in Ghana is 
the United Nations Educational, Scientific, and Cultural Organisation’s (UNESCO) 
Convention on Wetlands, commonly known as the Ramsar Convention. The purpose of the 
intergovernmental convention is to promote the conservation and wise use of wetlands 
worldwide (UNESCO, 1971). Five of the coastal lagoons in Ghana have been designated as 
wetlands of international significance (Ramsar sites) due to their usage by large numbers of 
migratory birds (Willoughby et al., 2001; Finegold et al., 2010; Kumi et al., 2015). According 
to Willoughby et al., (2001), these designated sites encompass coastal resources that are 
intensively used for fishing, fuelwood harvesting, and salt production by surrounding 
communities. As such, they are important sources of (alternative) livelihood for the 
surrounding communities (Willoughby et al., 2001; Gbogbo, 2007; Kumi et al., 2015; Aheto 
et al., 2016; Davies-Vollum et al., 2018). Under a wise use principle, the Ramsar Convention 
requires that management planning is cross-sectoral and aim at preserving the ecological 
integrity of the wetland ecosystems, while allowing sustainable economic activities that 
safeguards or provides alternative livelihoods that contribute to poverty alleviation (Ramsar, 
2012). These goals are also reflected in Ghana’s Wetland Conservation Strategy which is based 
among other things on the principles of wise use, participatory governance (i.e., the 
involvement of traditional authorities and local communities), and integration of local 
knowledge and indigenous management strategies (MLF, 1999). In Ghana, the Wildlife 
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Division (WD) of the Forestry Commission (FC) whose mandate is to conserve wildlife and 
manage wildlife protected areas is the main agency responsible for the operational 
implementation of the Ramsar policy. Although Ghana submits periodic reports on the state of 
the Ramsar sites to the Ramsar Secretariat, there is yet to be independent scientific reports that 
link socio-economic improvements in the communities that surround the Ramsar sites to the 
implementation of the Ramsar policy. 
 
The fisheries profile of Ghana, as described above is rich and shares many similarities with 
other West African coastal countries like Togo, Cote d’Ivoire, Benin and Nigeria. This makes 
Ghana an ideal context for studying the interaction of multiple climatic and socioeconomic 
stressors on the lives and livelihoods of coastal fishing-dependent communities, and how their 
livelihood and wellbeing may be safeguarded against both current and future threats. Despite 
the highly context-specific nature of structures and processes in socio-ecological systems, 
findings from the Ghanaian context could have applicability in coastal fishing communities in 
neighbouring West African countries.   
 
1.3 Structure of the Thesis  
 
Chapter 1 introduces the study. It gives a global and a regional overview of the two main 
problems that the study seeks to explore (i.e., climate change and socioeconomic challenges in 
small-scale fisheries) and highlights the knowledge gap the study seeks to fill. It outlines the 
main purpose of the study, the specific objectives that were addressed, and the research 
questions that guided each objective. It also gives an overview of the ecological, climatic, 
socio-economic, and governance context of the fisheries industry and Ghana. 
In Chapter 2, climate change and the specific pathways by which it impacts small-scale fishing 
are explored in greater detail. The peculiar socio-economic characteristics of small-scale 
fishing (SSF) and rural fishing-dependent communities that make them particularly vulnerable 
to climate change are also explored. The theoretical frameworks that informed the research and 
how they have been applied are presented. 
In Chapter 3, the epistemological and ontological underpinnings of the study are described. 
The research strategy, data collection, and analysis methods adopted are also described, along 
with relevant environmental and socio-political descriptions of the two fishing communities 
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selected for the case studies. The positionality of the researcher and how it affected the research 
process is also outlined.   
The findings of the study are organised into six chapters, from Chapter 4 to 9. In Chapter 4, the 
IPCC vulnerability framework, and the livelihood assets component of the Sustainable 
Livelihood Approach (SLA) are operationalised and integrated to characterise the vulnerability 
of households in one of the study communities. It focuses on enhancing understanding on how 
vulnerability is shaped and differentiated by household characteristics and seasonal changes. 
In Chapter 5, the vulnerability of the two study communities are compared to understand the 
contribution of socio-cultural, institutional, and organizational characteristics to differentiating 
vulnerability between fishing communities. 
In Chapter 6, the practical implications of the findings in chapters 4 and 5 on the lives and 
livelihoods of the communities are summarised. Discussions are centred around poverty 
alleviation, food and nutritional security, local economic development, and wellbeing. How 
intra-community institutional arrangements mediate these are also discussed. 
In Chapter 7, the relative importance of climate change in the context of multiple 
socioeconomic stressors is discussed. The chapter also explores the complex interaction 
between the multiple stressors and identifies key nodes for impactful adaptive interventions in 
the short to medium term. 
Chapter 8 presents a more detailed analysis of the communities’ adaptive capacity which was 
treated as part of vulnerability assessment in Chapters 4 and 5.  It explores the differential 
adaptive capabilities in the communities, and the autonomous adaptation strategies that have 
been enacted to safeguard their fishing livelihood. The barriers and imitations of those 
strategies are also discussed. Governance and management activities in one of the study 
communities are also critically assessed from the perspectives of community members. 
Finally, in Chapter 9, adaptive capacity enhancing ideas that crystalised through the discussions 
in the previous chapters are picked up and expatiated. Drawing upon precedence in other rural 
coastal fishing communities around the world and finding from the study scalar policy and 
management solutions that could improve adaptive capacity and resilience of the study 




CHAPTER 2: CLIMATE CHANGE, SMALL-SCALE FISHING COMMUNITIES, 
AND VULNERABILITY: LITERATURE REVIEW 
 
2.0 Introduction  
 
This chapter presents a review of the body of knowledge that forms the theoretical 
underpinnings of the study, and within which the findings of the study will be discussed and 
hence grounded. It includes a review of the current scientific evidence of climate change and 
its impacts on rural coastal fishing communities. It also reviews, scientific predictions about 
the trajectory of climate change by the end of the current century, and how lives and livelihoods 
in such communities might be impacted. The theoretical underpinnings of the study are 
discussed in the final section of the chapter. 
 
2.1 Climate Change and Global Capture Fisheries 
 
The State of the World’s Fisheries and Aquaculture report released by the Food and Agriculture 
Organisation (FAO) in 2018, reported that about 60 million people worldwide are employed in 
the primary activity of fishing (FAO, 2018). Including all those engaged along the fish trade 
value chain and their dependents, it is estimated that the global fisheries sector is a source of 
livelihood for between 520 – 820 million of the global populations (FAO, 2008; Badjeck et al., 
2010; Sumaila et al., 2011; Lam et al., 2016; FAO, 2018). The majority of these people are 
located in Asia and Africa and are involved in small-scale and/or artisanal fishing, and mostly 
live in remote rural coastal communities (Badjeck et al., 2010; FAO, 2018). The total value of 
global fish export in 2017 was estimated at $ 152 billion of which more than half (54%) 
originated from developing countries (FAO, 2018). Climate change has been observed to have 
had adverse effects on fishing livelihoods. This is due to a combination of chemical (warming, 
salinity changes, acidification, and deoxygenation) and physical changes (stratification, 
changes in ocean circulation, and upwelling patterns) occurring in the world’s oceans and 
marine ecosystems (Sarmiento et al., 2004; Belkin, 2009; Cochrane et al., 2009; Wernberg et 
al., 2012; Cheung et al., 2013; Free et al., 2019). Firstly, studies have shown that these 
processes affect marine and freshwater fish productivity, demographic distributions, and 
phenological processes (Cushing, 1976; Pörtner and Rainer Knust, 2007; Cochrane et al., 2009; 
Badjeck et al., 2010; Cheung et al., 2010; Pörtner, 2010; Sumaila et al., 2011; Blanchard et al., 
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2012; Griffith et al., 2012; Watson et al., 2013; IPCC, 2014; Free et al., 2019; Suryan et al., 
2021). Furthermore, they result in modifications in the distribution of marine fish species due 
to alterations in habitat range, productivity, and food webs (Perry et al., 2005; Dulvy et al., 
2008; Sumaila et al., 2011; Pinsky and Fogarty, 2012; Wernberg et al., 2012; Cheung et al., 
2013; Weatherdon et al., 2016). For example, the rise in sea surface temperature following the 
1997/1998 El Nino was reported to have reduced landings of mackerels by about 50% in 
Taiwan (Sun et al., 2006).  Hindcasts of Maximum Sustainable Yield (MSY) of over a hundred 
marine fish species using temperature-dependent population models show that MSY of the 
evaluated species decreased by 4.1% between 1930 – 2010, with 15 – 35% decreases in some 
ecological regions (Free et al., 2019). In another global study, Cheung et al., (2013) show that 
regional changes in Sea Surface Temperatures (SST) between 1970 – 2006 were positively and 
significantly correlated with Mean Temperature of Catch (MTC)4 in the majority of coastal and 
shelf areas. The study showed that the global MTC increased by 0.19 ⁰C per decade within the 
36-year period, evidencing shifts in habit ranges due to ocean warming, and the so-called 
tropicalization of fish catch (Wernberg et al., 2012; Cheung et al., 2013). Similar observations 
of increased MTC have been reported along China’s coasts (Liang et al., 2018). Dulvy et al., 
(2008) also reported about 3.6 metres per decade deepening of whole assemblages of demersal 
fish species in response to a 1.6 ⁰C increase in winter bottom temperatures of the North Sea 
between 1980 – 2004. Ocean warming has also been linked to the observed increases in the 
abundance of lobsters in deeper waters in Western Australia (Caputi et al., 2010). A study in 
the northeastern part of the United States also showed that there has been a northward shift in 
species distribution, increasing the proportion of warm water species in landings at the 
northeastern parts of the country (Pinsky and Fogarty, 2012). Conversely, research shows that 
warming is reducing productivity in tropical regions. Meanwhile, redistributions to replenish 
tropical oceans are unlikely as there are no foreign species with the required adaptation for the 
warming tropical waters (Cheung et al., 2010; Liang et al., 2018). Thus, these processes are 
collectively expected to result in differential abundance and availability of different fish species 
and in different regions of the world (Sumaila et al., 2011; IPCC, 2014; Weatherdon et al., 
2016). For example, while the 1997/1998 El Nino resulted in declined mackerel landings in 
Taiwan, it resulted in record-high harvests of scallops in Peru (Badjeck et al., 2009). These 
 
 
4 Mean Temperature of Catch (MTC) is the average inferred temperature preference of fishes harvested globally, 
weighted by their annual catch (Cheung et al., 2013). 
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climate change effects exacerbate already existing challenges of ocean pollution, habitat 
degradation, and overfishing leading to decrease in fish landings in marine capture fisheries, 
which still accounts for 53% of global fish production (excluding non-food uses) (FAO, 2018). 
For example, Watson et al., (2013) observed that global fishing effort has increased about 10 
– 25-fold since the 1950s. Notwithstanding, current landings from global fisheries are about 
only a half of what they were 50 years ago. Moreover, predictions about the trajectory of future 
climate change and its impacts on fish landings indicate a worsening of the current impacts. 
Cheung et al., (2010) projected that climate change may lead to about 30 – 70% increase in 
fish catch in high latitudes and up to 40% decrease in the tropics between 2005 – 2055. In a 
similar study, Blanchard et al., (2012) projected that the higher altitudes could see up to 89% 
increment, while the tropical areas experience up to 60% decline. However, in a more recent 
study using a variety of simulation models, Lam et al., (2016) contend that the predicted 
increase in fish catch in high latitudes may not lead to higher revenues due to the projected 
increase in the proportion of low-value fish. The study also estimated that assuming no price 
fluctuations, the combination of warming, range shifts, and productivity in the oceans would 
lead to a 7.7% (± 4.4%) decrease in global maximum fish catch potential (MCP), and a 10.4% 
(± 4.2%) decrease in maximum revenue potential (MRP) in 2050, relative to 2000 (Lam et al., 
2016).  
 
Besides changes in ecological processes that affect fish productivity, distribution and 
availability, physical changes in the oceans also affect fishing operations and lives in coastal 
areas (Badjeck et al., 2010; Sumaila et al., 2011; IPCC, 2014). Differential warming between 
the polar regions and the tropical areas, and also between the oceans and the land have been 
linked with changes in the frequency, intensity, and seasonality of extreme weather events like 
storms (Cochrane et al., 2009). These extreme weather events cause damages to livelihood 
supporting infrastructure (e.g., landing sites) and fishing assets (e.g., vessels, engines, and gear) 
in coastal areas (Badjeck et al., 2010) with differential impacts on men and women (Badjeck 
et al., 2010; FAO, 2017). It is estimated that already, about 10 million people are affected by 
storm surges and coastal flooding each year, and climate change could worsen this problem 
(Adger et al., 2005). These events have been observed to have several long and short-term 
knock-on financial, health, food security, and social impacts, especially for fishing 
communities that are already stressed by reduced fish catches (Westlund et al., 2007; Brown 
and Poulain, 2013). For example, reports from the Caribbean region after Storm Erika in 2015 
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and Hurricane Maria in 2017 showed extensive damage to fishing boats and gears, which 
disrupted fishing operations for several weeks. These had adverse effects on almost all actors 
in the fish trade value chain from individual fishers to public and private fishing support 
organisations (McConney et al., 2015; Monnereau and Oxenford, 2017; Turner et al., 2020). 
In general, continued global warming and climate change is expected to exacerbate current 
challenges which would have more adverse impacts on the global fishing industry. More 
crucially, the small-scale fisheries (SSF) sector, also referred to as the ‘tropical majority,’ 
which is estimated to constitute about 90% of the global fishing industry, is expected to bear 
the brunt of future impacts (Westlund et al., 2007; Badjeck et al., 2010; FAO, 2015). In fact, 
recent official reports estimate that up to 98% of global fishers and fish farmers are located in 
Africa, Asia, and Latin America (FAO, 2017). Unlike large-scale industrial fishing fleets which 
operate predominately in developed and industrialised countries, the SSF sector is 
characterised by some peculiar features that makes it liable to disproportionately high impacts 
from climate change (FAO, 2017). 
 
2.2 The Nature of Small-Scale Fishing 
 
Although the overwhelming majority of fishermen are involved in small-scale fishing, official 
reports from the Food and Agricultural Organisation (FAO) refrain from proffering a universal 
definition for what exactly small-scale fishing is. Similarly, most authors have also not 
attempted to suggest a definition. In a recent systematic review, Smith and Basurto (2019) 
discovered that about a quarter of 1,723 research papers on the subject did not attempt to define 
SSF. Those that attempted only provided descriptions which are based on technology employed 
(for example, boat/gear type and size) rather than socio-cultural characteristics. Thus, they 
cannot be used as all-encompassing definitions. This is because what is generally referred to 
as small-scale fishing is a diverse and dynamic sub-sector of the fisheries industry, taking on a 
variety of forms and modes of operation depending on the context where they are found (FAO, 
2004; 2017; Smith and Basurto, 2019). Thus, what may be considered small-scale fishing in 
one context may be considered large-scale in another context (Chuenpagdee et al., 2006). This 
in itself introduces a great deal of complexity and context-specificity in the discussion of 
developments within the sector (Panayotou, 1982; Chuenpagdee et al., 2006; Smith and 
Basurto, 2019). Notwithstanding, what is generally referred to as SSF, sometimes as artisanal 
or traditional fishing (Smith, 1979; Pomeroy, 2016), exhibits some common technical and 
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socioeconomic features. According to the FAO, SSF is characterised by full-time or part-time 
use of labour-intensive fishing, processing, and distribution technologies for fishing in both 
marine and inland waters (FAO, 2004). Most people involved in SSF are typically self-
employed and focus on providing fish for the local markets and/or for subsistence consumption 
(Smith, 1979; Adelekan and Fregene, 2015; Smith and Basurto, 2019). SSF are commonly 
operated in remote and marginalised rural communities, where the fishing livelihood is 
embedded in cultural traditions and values (Béné, 2006). As such, fishing is considered part of 
peoples’ cultural identity in which they take much pride (Jentoft and Chuenpagdee, 2016). 
Studies from SSF communities in Southern Africa show that dependence of household incomes 
on fishing is extremely high (Ninnes, 2003; Béné, 2006). In areas where there is some level of 
diversification, the contribution of fishing to total household income can be about ten times 
that of the next significant income contributor (Béné, 2006). Because of dependence on fishing 
in such communities, the productivity of the marine and/or in-land water bodies drive the social 
and economic engines of the communities thereby determining the state of local economic 
development in the community, social well-being, as well as food and nutritional security 
within the community (Coulthard et al., 2011; Weeratunge et al., 2013; Jentoft and 
Chuenpagdee, 2016; Hasselberg et al., 2020). In response to seasonal fluctuations in the 
abundance and availability of fish resources, people engaged in SSF tend to migrate in pursuit 
of more abundant resources (Perry and Sumaila, 2007; Davies-Vollum et al., 2021). It has also 
been observed that communities that are underpinned by the SSF livelihood are characterised 
by unequal power relations and conflicts, especially with large-scale fishing vessels (Smith, 
1979; Béné, 2006). SSF is usually carried out by individuals or small fishing units of kin groups 
(Smith, 1979). In most parts of Africa and Asia, incomes for people involved in SSF are on a 
share basis which are agreed upon between crew members and the owners of vessels and/or 
gears who are often rural entrepreneurs living in urban areas (Béné, 2006). Because SSF 
communities are commonly located in remote and marginalised areas, they are characterised 
by limited access to health care, education, markets, and other social services (Bunce et al., 
2010). In addition, there are limited opportunities for alternative livelihoods and livelihood 
diversification (Owusu and Andriesse, 2020). Some authors (e.g., Smith, 1979; Thomson 1980; 
Béné, 2006) have attempted to characterise SSF by a comprehensive list of features. However, 
the majority of SSF descriptions in the literature rarely encompass all or even a majority of the 
features outlined. Table 2.1 summarises some of the features of SSF commonly referred to in 




Table 2. 1 Common identifying features of small-scale (also artisanal/traditional) fishing 
Feature Common descriptions  References  
Location  - Located in remote and marginal areas 
- Predominately in Asia, Africa, and Latin America 
Smith (1979); Thomson 
(1980); Pauly (1997); 
McGoodwin (2001); 
FAO (2004); Béné 
(2006; 2015; 2017); 
Chuenpagdee et al., 
(2006); Béné et al., 
(2010); Weeratunge et 
al., (2013); Belhabib et 
al., (2015); Smith and 
Basurto (2019)  
Technology - Labour-intensive 
- Boats size between 5 – 20 m length 
- Out/inboard motors 15 – 400 horsepower 
- Predominate use of passive than active gears (traps, 
hook and line, gill nets, beach seine, purse seine, etc) 
Organisation/ 
operation 
- Crew sizes between 2 – 40 
- Distance from shore up to 22 km (≈ 12 NM) 
- Water depth up to 100 m 
- Crew comprise vessel/gear owner and hired labourers 
and/or kinfolk  
- Income is on share basis 
- Exploitation of multiple species 
- Seasonal variations in abundance and availability 
- Commercial and/or subsistence 
- Conflicts with other resources users 
Socio-cultural - Fishing rooted in cultural identity  
- Seasonal migrations  
- Unequal power relations in SSF communities  
Economic - Driven by abundance and availability of fisheries 
resources 
- Limited alternative livelihood options 
- Weak links to markets 
- Price takers  
Key values  - Poverty alleviation 
- Local economic development 
- Food and nutritional security  
- Wellbeing  
 
 
Often, just one or two of the numerous features of SSF (e.g., boat size and gear type) 
sufficiently describe the SSF that authors intend to discuss (Smith and Basurto, 2019). A 
cursory examination of the common feature sampled in Table 2.1 gives strong intuitive 
indications about the technical, social, and economical dynamics that make SSF liable to large 
climate change impacts. The fundamental consideration, in the case of full-time fishers, is that 
the lives and livelihoods of whole households and communities are dependent on seasonally 
fluctuating abundance and availability of fishes. Being located in remote and isolated places in 
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a developing or least developed country context typically implies limited access to livelihood 
supporting amenities and social services (e.g., electricity and water supply, market, health care, 
and financial services). High labour dependence also limits SSF by the availability, health, and 
strength of labour, while the use of small and simple fishing equipment makes fishermen and 
their fishing equipment vulnerable to harm and damage caused by extreme weather conditions. 
Combining unregulated remuneration arrangements (share basis) with unequal power relations 
and limited alternative livelihood options also suggest possibilities for inequitable income 
sharing and exploitation. It has also been observed that small-scale fishermen are exposed to 
fluctuations in macro-economic factors (e.g., input prices), and are generally price takers due 
to remoteness, and high perishability of fishes (McGoodwin, 2001; Béné, 2006; Jentoft and 
Chuenpagdee, 2016). In addition, due to the relatively small contributions to GDPs, they are 
usually marginalised in policy and management planning which leads to actions that impact 
their livelihood (Andrew et al., 2007; Jentoft and Chuenpagdee, 2016). 
 
Perhaps, the most common features that SSF have come to be associated with are poverty and 
vulnerability to multiple livelihood stressors (Macfadyen and Corcoran, 2002; Béné, 2003; 
Béné et al., 2010). The notion that SSF ‘rhymes with poverty’ has been a long-held but 
contested perspective (Béné, 2003; 2004; 2006; Mills et al., 2011). Literature about the socio-
economic characteristics of SSF communities in developing countries convey the sense that 
those engaged in SSF comprise some of the most deprived and disadvantaged people in rural 
settings (Béné and Neiland, 2003). For example, one of the earliest studies on the SSF-poverty 
nexus stated that:  
 
“…in many developing countries, small-scale fishermen live close to or below the 
subsistence level or at any rate, they are among the lowest socio-economic groups in 
the country. Thus, the fundamental problem of small-scale fishermen around the 
developing world is their persisting absolute and relative poverty” (Panayotou, 1984 
p. 1).  
 
The nexus between SSF and poverty is based on two main observations. First, that the open-
access nature of the sea and other water bodies makes small-scale capture fisheries available 
as a last resort livelihood option for people who cannot gain employment in other sectors or 
are struggling to make ends meet in other livelihood activities (Payne, 2000; Vincent and 
Harris, 2014). The second is that the constraints of SSF, viz resource, location, and mobility 
limitations, as well as limited livelihood diversification opportunities, leads to levels of fishing 
efforts that result in the overexploitation of the fisheries resource base, and reduced incomes. 
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This results in positive feedback in the form of increased fishing efforts that further drives 
overexploitation and impoverishment (Pauly, 1997). The two arguments essentially imply that 
people who are involved in SSF do so because they are poor, and they are poor because they 
are involved in SSF, conveying the idea of chronic poverty and low standard of living (Mills 
et al., 2009).  Béné (2004) challenged this perception of SSF arguing that it is based on neo-
Malthusian thinking that links resource depletion with income poverty. His argument was 
predominantly based on ideas from two seminal works – “Voice of the Poor” by the World 
Bank (Narayan et al., 2000) and “Poverty and Famines: An Essay on Entitlement and 
Deprivation” by Amartya Sen (Sen, 1981). Based on research involving over 20,000 poor 
people from 23 countries, Narayan et al., (2000) described poverty from the perspective of 
those who live with its reality, showing that despite geographical differences the common 
themes underlying poverty everywhere are powerlessness and ill-being. The seminal work 
reveals that the underlying themes of poverty (powerlessness and ill-being) are constructed by 
multiple and intersecting dimensions, including isolation, seasonality of livelihood, unequal 
gender relations, and disempowering institutional arrangements. Sen (1981) argued against the 
view that famines occur due to Food Availability Decline (FAD) or simply, food shortage. 
Using case studies of the Bengal, Bangladesh, and Ethiopian famines in 1943, 1974, and 1972-
74 respectively, Sen argued that rather than food shortage, famines occur due to the breakdown 
in people’s ‘entitlements’ – i.e., the ability to command food through the legal means available 
in the society (e.g., production, market exchange, and gifts).  Drawing upon these ideas, Béné 
(2004) argued against the SSF chronic-poverty-due-to-resource-depletion narrative by showing 
that SSF poverty is due to failures in entitlement (e.g., access to essential goods and services) 
and other multi-dimensional sources of deprivation (e.g., limited resource use rights). As such, 
he concludes that, preserving fish stocks may be a necessary but insufficient condition for 
poverty reduction, and that fishermen’s social positions and the institutional arrangements 
which govern their access to and use of resources, play a far more critical role in determining 
their poverty than economic or ecological considerations (Béné, 2004). An earlier and seminal 
work by Smith (1979) had also concluded that the low standard of living in fisheries-dependent 
communities was due to five key intersecting factors, which according to the author, also hold 
the solutions to the problem, viz limited resource, inadequate vessels and gear, lack of market 
power, lack of alternative livelihoods, and inflation.  The view that poverty and vulnerability 
in SSF are shaped by multiple intersecting social, economic, and ecological issues has come to 
be the dominant view in the SSF literature (Arthur, 2020). Notwithstanding, the arguments do 
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not in any way deny the fact that poverty and vulnerability are common features of the SSF 
livelihood or communities.   
 
Another important feature of SSF that raises concerns about the impact of climate change is 
the large involvement of women (Béné and Friend, 2011). Typically, men are involved in the 
primary fishing activity and other ancillary jobs like boat building, net making, and other 
maintenance works. Women are predominantly involved in processing and marketing 
activities, although there are fisherwomen, as well as men who are involved in processing and 
trading (William et al., 2002; Malm, 2009; Harper et al., 2017). Badjeck et al., (2010) reported 
that in places like Ghana, Cambodia, and India, women make up to about half of the fisheries 
workforce. Globally, the World Bank reported that women represent up to 47% of the global 
fisheries workforce (Matthews et al., 2012). According to Weeratunge et al., (2009), if the 
entire fish trade value chains from wild capture and aquaculture are considered, including 
fishing, gleaning5, processing, and trading activities, it becomes apparent that SSF is actually 
a women’s sphere. In sub-Sahara Africa, it has been observed that although women do not fish 
from boats themselves, some women either invest capital as owners of fishing equipment or 
are the sponsors of the fishing activities of the men in exchange for a privileged price on the 
fish caught (William, 2002). In 2006, the FAO estimated that fishmongers’ financing of fishing 
activities constituted about 60% of cash flows within the SSF sub-sector (FAO, 2006). Women 
often play this critical role in addition to their domestic responsibilities that make them central 
to the food and water security of rural households (Matthews et al., 2012;). However, due to 
the patriarchal set-up of most rural communities, fishing, in general, is seen as a male-
dominated livelihood, and the roles of women in the sub-sector are insufficiently 
acknowledged, insufficiently supported, and under-represented in fisheries policy and 
decision-making  (Williams, 2002; Anderson, 2009; Verebalavu, 2009; De Silva, 2011; 
Matthews et al., 2012; Harper, 2019; Stacey et al., 2019). As a result, several authors 
acknowledge that women in SSF are more vulnerable to poverty and are disproportionately 
impacted by climate change and other socioeconomic stressors (Williams et al., 2002; Béné, 
2006; Njifonjou et al., 2006; Matthews et al., 2012; Sugden et al., 2014). Call and Sellers 
(2019) argue that, although it is widely acknowledged that climate change has gendered 
 
 
5 Gleaning is the gathering/picking up of snails, shells, and fish in shallow coastal or freshwaters waters or in 
habitats exposed during low tide.  
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impacts, existing interventions fail to address gender disparities because there is insufficient 
understanding of intersectional impacts, such as the added burden of ethnicity, class, education, 
and other social identities that intersect to create gender disparities and power asymmetries. 
Others contend that the marginalisation of women in SSF is an example of a much wider and 
systemic problem of the marginalisation of women in general in the broader societal context 
(Béné, 2006; Harper et al., 2017). 
 
Just as the marginalisation of women in SSF is argued to be nested in a wider societal problem, 
others also argue that much of the development challenges in SSF derives from a wider problem 
of marginalisation of the sub-sector from in national policies and budgetary allocations (Béné 
and Neiland, 2003; Du Toit, 2004;). According to Béné and Neiland (2003), this is because the 
contributions of the SSF sub-sector to social and economic wellbeing is poorly understood. For 
example, Allison (2005) shows in a study of some southern and eastern African countries that, 
in the best case, fisheries (both small and large scale) contributed only about 4% to Gross 
Domestic Product (GDP) and 9% of the Agricultural sector. In 2004, the FAO estimated that 
the largest contribution of fisheries to GDP was 13% and this was recorded in Small Island 
Developing (SID) countries where fishing is usually the largest or one of the largest 
contributors to GDP (FAO, 2004). In a recent study Cai et al., (2019) show that globally, the 
highest contribution of fisheries (combining wild capture and aquaculture) to GDP is about 
10%, indicating a decline from earlier estimations. Thus, judging by macro-economic 
indicators like GDP, SSF, and fisheries sectors, in general, make insignificant contributions to 
economic growth in most countries, and this perhaps is why the sector is often marginalised 
(Béné and Neiland, 2003; Béné, 2006; Harper et al., 2017). 
 
However, unlike large-scale industrial fishing which is primarily operated on the basis of profit 
maximization, SSF deliver other important social and cultural values in addition to economic 
gains (Weeratunge et al., 2014; Béné et al., 2016; Johnson et al., 2018). It has been observed 
that the key contributions of SSF are poverty alleviation, food and nutritional security, and 
local economic development (Béné 2006). Johnson et al., (2018) assert that it is profoundly 
these qualitative values that make SSF meaningful to those who are engaged in it despite 
contextual differences. It is the same reason why conventional fisheries management policies 
based on maximum sustainable yield principles are not effective for SSF (Sowman, 2011). The 
open-access nature of SSF provides a safety net for the poor and destitute, providing them some 
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minimum standard of living and preventing them from sinking deeper into poverty (i.e., 
poverty prevention). At the same time, some may be able to build enough financial capital from 
fishing to enhance their wealth status (i.e., poverty reduction). According to Béné (2006), those 
are the two important pathways to poverty alleviation in fishing-dependent communities. In 
many developing and least developed countries (e.g., Ghana, Sierra Leone, Sri Lanka, and 
Bangladesh) fish contributes about 50 – 80 percent of animal protein consumed (Sumberg et 
al., 2016; FAO, 2018; Hasselberg et al., 2020). Thus, the SSF sub-sector which contributes up 
to about 90% of fish catches in most developing and least developed countries (Jentoft and 
Chuenpagdee, 2016) has important food and nutritional security values for whole nations and 
fishing-dependent communities in particular (Béné and Neiland, 2003; Béné, 2006; Belhabib 
et al., 2015; Hasselberg et al., 2020). The local economic development value derives from the 
fact that SSF produces both forward (activities that develop around fishing activities, e.g., 
processing, retail shops, groceries shops, banking services, etc.) and backward (activities that 
support the fishing activity, e.g., boat and net making and maintenance services, etc.) income-
generating opportunities that enhance the economic development of fishing-dependent 
communities (Jacob et al., 2001; Béné, 2006). Johnson et al., (2018) contend that the suite of 
economic and socio-cultural values provided by SSF can be well articulated within the concept 
of social wellbeing – “a state of being with others, which arises where human needs are met, 
where one can act meaningfully to pursue one’s goals, and where one can enjoy a satisfactory 
quality of life” (McGregor, 2008 p. 4). In essence, fishing-dependent communities derive some 
immaterial and subjective benefits from their livelihood which are crucial to their sense of 
wellbeing and quality of life. Jentoft and Chuenpagdee (2016) contend that interventions that 
encroach on such values, destroy wellbeing even if they do some ecological good. As such, it 
is widely argued that fisheries policy and interventions should be designed and assessed not 
only in the narrow sense of the amount of revenue it can generate, but in terms of how much 
they safeguard the core values of SSF (poverty alleviation, food security, local economic 
development, and wellbeing) for fishing-dependent communities (Coulthard et al., 2011; 
Armitage et al., 2012; Weeratunge et al., 2014; Béné et al., 2016; Jentoft and Chuenpagdee, 
2016). For several decades, fisheries research and policy have grappled with concerns about 





2.3 SSF Policy and Governance Structures  
 
Several policies and governance mechanisms have been proposed and/or adopted for the 
sustainable development and management of SSF. Generally, marine fishing management falls 
within the broader theme of ocean governance (Said and Chuenpagdee, 2019). At the 
international level, the UNCLOS (which led to the designation of EEZs and IEZs in individual 
countries) is an example of fisheries governance policy meant to support SSF through the 
prevention of IUU fishing and the invasion of large trawlers into the territorial waters of 
sovereign states. SSF governance also falls within international development agenda guided by 
the Sustainable Development Goals (SDGs)6, particularly number 14 which focuses on the 
conservation, sustainable use, and development of oceans, seas, and marine resources (UN, 
2015; Said and Chuenpagdee, 2019; Nakamura and Hazin, 2020). Other international policies 
of relevance to SSF are the Convention of Wetlands (Ramsar Convention), and the FAO Code 
of Conduct for Responsible Fisheries (FAO, 1995). Another widely adopted policy is the 
Integrated Coastal Management (ICM). This is an ecosystem-based management approach that 
seeks to balance the environmental, socio-economic, cultural, and recreational resource-use 
objectives of stakeholders through a multidisciplinary and iterative process (Turner and Bower, 
1999; Ballinger and Rhisiart, 2011). However, after three decades of its implementation around 
the world, a global report (Sorenson, 2002) showed that the ICM policy was faced with difficult 
challenges because its planning and implementation required considerable cost and time, and 
many developing countries did not have the conducive governance structures to implement it.  
The latest international SSF policy is the FAO Voluntary Guidelines for Securing Sustainable 
Small-Scale Fisheries in the Context of Food Security and Poverty Eradication (VGSSF) (FAO, 
2015). Together, these policies make a global legal framework for ensuring the sustainable 
utilisation and effective conservation of fisheries resources. However, the FAO policies in 
particular, which have direct positive implications for SSF communities are non-binding on 
nation-states. As such benefits from their implementation are not guaranteed (Singleton et al., 
2017; Said and Chuenpagdee, 2019). Moreover, it has been observed that they are often not 
aligned with national-level policies, leading to calls for their integration into national fisheries 
 
 
6 (1) No Poverty, (2) Zero Hunger, (3) Good Health and Well-being, (4) Quality Education, (5) Gender Equality, 
(6) Clean Water and Sanitation, (7) Affordable and Clean Energy, (8) Decent Work and Economic Growth, (9) 
Industry, Innovation and Infrastructure, (10) Reducing Inequality, (11) Sustainable Cities and Communities, (12) 
Responsible Consumption and Production, (13) Climate Action, (14) Life Below Water, (15) Life on Land, (16) 
Peace, Justice, and Strong Institutions, (17) Partnerships for the Goals. 
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management policies (Singleton et al., 2017; Said and Chuenpagdee, 2019; Nakamura and 
Hazin, 2020; Nakamura et al., 2021).   
 
At the national level, individual countries typically have fisheries regulation policies that are 
backed by laws and legal instruments, implemented by national and local agencies, and 
monitored for compliance by law enforcement agents. Jentoft and Chuenpagdee (2017) argue 
that most of such policies have been based on biological (e.g., maximum sustainable yield) or 
economic (income and foreign exchange) principles to gain maximum economic benefits from 
fisheries resources which overlooks the values and wellbeing of small-scale fishermen. It has 
also been observed that the decentralised system of fisheries governance leads to 
conventionally top-down policymaking and implementation processes, with little participation 
from small-scale fishermen (Jentoft and Chuenpagdee, 2017). A widely adopted approach that 
promotes participatory governance is the concept of fisheries co-management (Carlsson and 
Berkes, 2005; Chuenpagdee and Jentoft, 2007). This refers to management approaches that 
recognise and involve SSF communities as key stakeholders and/or partners in fisheries 
management. A popular example is the Community-Based Coastal Resource Management 
(Pomeroy and Carlos, 1997; Blaike, 2006). Although there is some evidence of the 
effectiveness of these approaches in terms of processual (e.g., participation, compliance, and 
legitimacy), socio-economic (e.g., improved fish catches, incomes, and well-being), and 
ecological (e.g., species diversity) outcomes in some places, especially the Philippines, global 
evidence for their effectiveness is limited (Blaike, 2006; Evans et al., 2011; Pomeroy and 
Carlos, 1997; Pomeroy et al., 1997; Chuenpagdee and Jentoft, 2007; d’Armengol et al., 2018). 
Smith (1979), in his seminal work on SSF, argued that the only viable and sustainable long-
term solution for SSF is the introduction of alternative livelihoods. However, Pomeroy (2016) 
observes that fisheries authorities have had very limited success at integrating alternative 
livelihoods into fisheries policy and management interventions as few (<20%) alternative 
livelihood interventions survive past one year.  
 
At the local level, SSF communities may have cultural traditions, norms, and institutions that 
govern their lives and livelihood. For example, indigenous conservation laws that prohibit 
fishing on certain days (taboo days) or in certain places are common amongst rural coastal 
communities in West Africa (Ntiamoa-Baidu, 2008; Nunoo et al., 2015). In addition, although 
the fisheries resources are open resources, identity and societal structures like age, gender, 
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ethnicity, religion, and class define power relations which determine access, control, and use-
rights (Alsop, 2005; Sugden et al., 2014; Berbes-Blazquez et al., 2016; Call and Sellers, 2019). 
It also determines whose voice and interests are dominant, thereby creating inequalities and 
power asymmetries which cause differential vulnerabilities in the communities (Thomas et al., 
2019). According to Alsop (2005) it is these power structures that actually make and keep 
people poor and vulnerable. To avoid reinforcing such inequalities and power asymmetries, an 
important first step according to Berbes-Blazquez et al., (2016), is to understand relations of 
power in the community. Based on analyses of rural natural resource-dependent communities, 
Eyben (2005) describes four types of power: power over, power to, power with, and power 
within. A critical analysis of these four types of power describes the power structure within a 
community, and possibly which processes may lead to a balance in power relations. According 
to Eyben (2005), power over is the ability to act over a person or a thing. It may be consciously 
or unconsciously exercised in a way that directly or indirectly excludes people from 
participating in and sharing the benefits of development. Berger (2005) adds that it is 
characterised by control and self-interest. Power to refers to a person’s or group of persons’ 
capacity to have an effect. Simply, it is their ability to do something. Eyben (2005) observes 
that this is the key thought behind Amartya Sen’s seminal concept of ‘capability’ – the ability 
to perform certain functions, or what a person is capable of doing and being (Sen, 1984; 1997; 
Chambers and Conway, 1992). For example, the ability to provide three balanced meals a day 
for one’s family, the ability to entertain oneself, to afford comfortable clothing, ability to escape 
preventable mortality, or the ability to demand accountability. These are activities that are 
valued by rural people. Thus, their quality of life is expressed in their ability to choose and 
perform these valued actions (Chambers and Conway, 1992; Scoones, 1998). Power to also 
conveys the concept of ‘agency’ – a person’s ability to act on values he/she considers to be 
important (Eyben, 2004). Thus, power to is connected with and determines a person’s 
capabilities, agency, and quality of life. A limitation in a person’s capability, therefore, affects 
their quality of life, adaptive capacity, and ultimate well-being. Lastly, Power with refers to 
relations that are characterised by interaction, dialogue, negotiation and, cooperation (Eyben, 
2004; Berger, 2005). According to Partzsch and Fuchs (2012), it leads to the building of 
collective strength through organisation to achieve shared values through common strategies. 
In essence, power with exists when power is held equitably by actors in a given context and is 
the basis for mutual respect and cooperative behaviour. Essentially, it is these three powers that 
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co-management governance approaches seek to share with SSF communities and other relevant 
stakeholders (Carlsson and Berkes, 2005). 
 
Today, rural SSF communities are still poor and vulnerable although several policies and 
governance approaches exist for their management. Besides inherent shortcomings in these 
governance approaches, Jentoft and Chuenpagdee (2017) argue that success has been limited 
because SSF communities form systems that are complex, dynamic, multi-scalar, and 
influenced by multiple actors. Thus, according to Pomeroy (2016), continued research is 
needed to understand and address the underlying causes of insecurity and vulnerability in SSF 
communities, and to strengthen their social-ecological resilience. 
 
2.4 Theoretical Frameworks 
 
The study integrates the concept of vulnerability and Sustainable Livelihoods Approach (SLA) 




Vulnerability has been defined in a variety of ways. A sample of some key vulnerability 
literature demonstrates this. Timmerman (1981) defined vulnerability as the degree to which a 
system acts adversely to the occurrence of a hazardous event. Kates et al., (1985) defined it 
simply as the capacity to suffer harm and react adversely. Chambers (1989) defined 
vulnerability as exposure to contingencies and stress, and difficulty in coping with them. Bohle 
et al., (1994) contended that vulnerability is best defined as an aggregate measure of human 
welfare that integrates environmental, economic, social, and political exposure to potentially 
harmful events. Kelly and Adger (2000) defined it as the capacity of individuals and social 
groups to cope with, recover from, or adapt to, any external stress placed on their livelihoods 
and well-being. Turner et al., (2003) defined it as the degree to which a system or its sub-
component is likely to experience harm due to exposure to either stressors or perturbations. 
Adger (2006) defined it as susceptibility to harm due to exposure to stresses associated with 
socio-ecological change, and the absence of capacity to adapt. After a number of iterations, the 
definition adopted by the IPCC is, simply, the propensity or predisposition to be adversely 
affected (IPCC, 2014). The various definitions used over the years reflect both differences in 
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epistemological orientations (physical science, human ecology, political ecology, etc.) and 
theoretical developments in the use of the concept (Turner et al., 2003; Fussel and Klien, 2006; 
Joakim et al., 2015). The underlying idea in all the variants of definition is susceptibility to 
harm, reflecting the etymological roots of the word. The Latin origin of ‘vulnerable’ or 
‘vulnerability’ refers to wounded soldiers who are weak and as such are at risk of further future 
harm (Adger, 2000; Kelly and Adger, 2000). This etymological reference is critical because it 
distinguishes two dominant theoretical perspectives. That is, that which considers vulnerability 
as a pre-existing condition (starting point vulnerability), and that which considers vulnerability 
as any residual susceptibility remaining after considering possible hazards and current capacity 
to cope, i.e., end-point vulnerability (O’Brien et al., 2007; Kelly and Adger, 2000; Burton et 
al., 2002; Fussel and Klien, 2006).  
 
Vulnerability research have developed through some key theoretical approaches. Examples are 
the risk-hazard approach (Kates et al., 1985; Cutter, 1996), the political economy approach 
(Bohl et al., 1994), the pressure-and-release approach (Wisner et al., 2004), and integrated 
approaches. The risk-hazard approach is predominantly used in the biophysical sciences in the 
form of impact studies (e.g., Fussel, 2007). It focuses on identifying the magnitude, location, 
and frequency of hazards (potentially harmful events, e.g., storms) and the risks (potential 
losses) associated with them (e.g., Kates et al., 1985; Hall et al., 2006; Davies-Vollum et al., 
2015). Conversely, political economy, which is the predominant analytical framework in 
development studies (e.g., famine and land degradation) focuses on people, analysing which 
people are the most vulnerable and why. Instead of climatic hazards, political economy focuses 
on non-climatic drivers (e.g., entitlements, social networks, economic policies, demographics, 
etc.) of vulnerability (e.g., O'Brien and Leichenko, 2000). The concept of social vulnerability 
was derived from the political economy approach to vulnerability (Bohl et al., 1994; Adger, 
1999; Cutter et al., 2007). The pressure-and-release (PAR) framework represents a middle 
ground between the risk-hazard and the political economy frameworks. According to Wisner 
et al., (2004), the key idea behind PAR is that two opposing forces shape the occurrence of 
disaster. That is, the forces that generate the hazard, and those that generate vulnerability. In 
this case, vulnerability refers to the combination of root causes (e.g., limited access to resources 
and power symmetries), dynamic pressures (e.g., lack of training and appropriate skills, etc.), 
and unsafe conditions (e.g., lack of disaster preparedness, low-income levels, and dangerous 
locations) (Wisner et al., 2004; Fussel, 2007; Kuruppu and Willie, 2015). Other integrated 
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frameworks are the hazard-of-place (Cutter, 1996) which assesses how adversely a hazard will 
impact different communities based on their social profiles, and the double-exposure approach 
(O'Brien and Leichenko, 2000) which assesses the interactive impact of climatic hazards and 
other national or international socio-economic policies (e.g., globalization).  
 
In the context of climate change vulnerability, O’Brien et al., (2007) provided an insightful 
clarification on the interpretations of vulnerability based on two dominant framings of the 
climate change problem. A scientific framing and a human security framing. According to the 
authors, these two framings lead respectively to two distinct conceptualisations of 
vulnerability, viz, outcome and contextual vulnerability (Figure 2.1). According to O’Brien et 
al., (2007), studies adopting the scientific frame assess vulnerability in the form of linear 
assessments of the projected climate change impacts on an exposure unit (physical or social), 
offset by adaptation capability. The residual vulnerability (similar to end-point vulnerability, 
Kelly and Adger, 2000) is referred to as outcome vulnerability. The IPCC’s definition which 
models vulnerability as a function of an entity’s exposure (the character, magnitude, and rate 
of climate variation to which it is exposed), its sensitivity, and its adaptive capacity is an 
example of a scientific framing and outcome vulnerability assessment (McCarthy et al., 2001; 
Ford and Smith, 2004). Solutions proposed by studies adopting the scientific frame tend to be 
in the form of prescriptive mitigation and adaptation interventions that can limit the residual 
vulnerability (O’Brien et al., 2007). In contrast, human-security framing approaches 
vulnerability as being constructed by the interaction of social, political, economic, and 
institutional structures within a particular context. The overarching view of studies adopting 
this frame is that contextual factors influence an entity’s exposure to climate impact, as well as 
its coping or response options. In this case, the vulnerability of the entity is termed contextual 
vulnerability, similar to starting-point vulnerability (Kelly and Adger, 2000; O’Brien et al., 
2007). Both approaches are adopted in this study as separate but complementary 
conceptualisations of vulnerability to provide a holistic and nuanced understanding of 
vulnerability. The outcome vulnerability approach provides an objective, systematic, and 
replicable system of assessing and comparing current and future vulnerability of different 
entities (Ford and Smith, 2004; Islam et al., 2014). Like the IPCC’s vulnerability framework, 
outcome vulnerability relies on ecological and social indicators to quantitatively assess 
vulnerability and weigh adaptative response options (e.g., Kelly and Adger, 2000; Antwi-
Agyei et al., 2013; Tapio et al., 2017; Huynh and Stringer, 2018). In contextual vulnerability, 
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the emphasis is not necessarily on quantifying vulnerability, but providing descriptive and/or 
analytical understanding of the contextual conditions and interactions that shape people’s 
exposure to harm and capacity to respond. Using this approach, improving resilience is about 
altering the political, socio-economic, and institutional landscape so that people can develop 
the capacity to adapt. Figure 2.1 below, depicts the thought processes that shape and guide the 
assessment of outcome and contextual vulnerability. It shows that while outcome vulnerability 
is obtained by assess climate change and possible adaptive responses, contextual vulnerability 


















Figure 2. 1 Frameworks depicting two climate change vulnerability interpretations: (A) 
outcome vulnerability (B) contextual vulnerability. Adapted from O’Brien et al (2007). 
 
2.4.2 Resilience, Adaptive capacity, and Adaptation 
 
Building adaptive capacity and increasing resilience are commonly stated as the aims of climate 
change adaptation interventions (Agard et al., 2014). However, there is varying and confusing 
usage of the key terms (adaptive capacity, resilience, and adaptation), and the conceptual 
relationship between them is often not clearly defined. According to Adger (2000), resilience 
is the ability to cope with social, political, and environmental stresses and perturbations. In this 
sense, resilience is conceptualised as ‘resistance’ to maintain pre-existing conditions (Joakim 
et al., 2015). It is also defined as a system’s ability to bounce back to a reference state after a 
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as ‘recovery’ instead of resistance (Joakim et al., 2015). The IPCC expands the definition by 
adding elements of transformation and development. According to the IPCC, resilience is the 
capacity to cope with a hazard by responding or reorganizing to maintain structural and 
functional features, while also maintaining the capacity for adaptation, learning, and 
transformation (Agard et al., 2014; Walker et al., (2014). Thus, resilience can be seen as 
resistance to, recovery from, and or transformation due to external perturbations. If adaptive 
capacity, according to the IPCC, is “the ability to systems, institutions, humans and other 
organisms to adjust to potential damage, to take advantage of opportunities, or to respond to 
consequences” (IPCC, 2014, p. 118), then resilience and adaptive capacity are conceptually 
synonymous (Turner et al., 2003; Smit and Wandel, 2006). However, other authors distinguish 
between coping (reactive, short-term mechanisms to survive) and adaptive capacity (proactive 
and long-term adjustments) (Gallopin, 2006; Tinch et al., 2015). For this study, resilience is 
conceptualised simply as the antonym of vulnerability, such that, reducing vulnerability is 
construed as increasing the level of resilience (Adger, 2000; Smit and Pilifosova, 2001; Joakim 
et al 2015). Adaptive capacity is then conceptualised as the material and immaterial resources 
that give people the ability to cope with, recover from, or develop through climate change and 
other socio-economic perturbations (Freduah et al., 2019). Adaptation has also been defined in 
ways that make it synonymous with resilience and adaptive capacity. For example, it has been 
defined as the ability or capacity of a system to adapt to in order to better suit climatic stimuli 
(Smith and Pilifosova, 2001). Others define it as adjustments and/or the process of adjusting to 
current or expected climatic and non-climatic perturbations to attenuate harm and/or exploit 
new Beneficial opportunities (Smith and Wandel, 2006; Islam et al., 2014; IPCC, 2014). This 
study adopts the latter definition, which depicts adaptation as an action rather than capacity or 
ability. In other words, adaptation is considered as the reactive or anticipatory actions people 
take based on their adaptive capacity. 
 
2.4.3 The Sustainable Livelihood Approach (SLA) 
 
Developed in the early 1990s and adapted and modified in several ways over the years, the 
sustainable rural livelihoods approach (Figure 2.2) offers a holistic analytical framework for 
assessing constraints and development opportunities in rural livelihoods (Reeds et al., 2013; 
Apine et al., 2019). Based on studies of rural livelihoods, Chambers and Conway (1992) 
provided key definitions of livelihood and sustainable livelihood that shaped the development 
of the SLA. According to Chambers and Conway (1992), “a livelihood comprises the 
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capabilities, assets (stores, resources, claims, and access) and activities required for a means of 
living,” and is sustainable if it can “cope with and recover from stresses and shocks, and 
maintain or enhance it capabilities and assets, both now and in the future, while not 
undermining the natural resources base” (Chambers and Conway, 1992 p. 6). Studies of rural 
livelihoods had shown that based on a variety of ecological, economic, and social factors, most 
rural livelihoods were unsustainable, while development initiatives were sectoral and isolated 
(Chambers and Conway, 1992; Johnson, 1997; Ashley and Carney, 1999). Based on extensive 
study of rural livelihoods in developing countries the UK Department for International 
Development’s (DFID) developed the SLA as an analytical approach to understanding the 
activities, objectives, scope of constraints on rural livelihoods and how they are related in order 
to identify priorities for development (DFID, 1999; Ashley and Carney, 1999; Serrat, 2017). 
 
Figure 2. 2 The sustainable rural livelihoods Approach (Carney, 1998) 
 
At the core of the SLA is the notion that rural people derive their livelihoods through the 
combination of five key resources – also known as livelihood assets/resources (Figure 2.2) 
(DFID, 1999; Ashley and Carney, 1999). They comprise natural capital (i.e., stocks of natural 
resources and the environmental services that flow from them. E.g., Land, forest, water, aquatic 
resources, wildlife, etc.), human capital (i.e., health and nutrition, education, knowledge, skills, 
capacity to work, etc.), physical capital (i.e., infrastructure, technology, tools, and equipment, 
etc.), financial capital (i.e., wages and incomes, savings, remittances, credit, etc.), and social 
capital (i.e., social resource like networks, relations of trust, association, leadership, shared 
values, etc.). Other assets have been suggested by some authors. Examples are cultural capital 
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(risk perception, belief systems, local innovation) (Freduah et al., 2018), political asset (formal 
institutions and informal norms) (Freduah et al., 2019), and management capital (attitude to 
risk) (Lockwood et al., 2011). The combination of these livelihood assets for livelihood takes 
place within a vulnerability context (Figure 2.2), i.e., the external and internal change processes 
that create insecurities in wellbeing. This includes seasonal trends (e.g., climatic 
change/variability, price fluctuations, demographic changes), shocks (large and sudden adverse 
event, e.g., storms, floods, conflicts, and illness) and stresses (low and continuous events, e.g., 
resource degradation and SLR) which affect livelihoods. In response to the vulnerability 
context, various combinations of livelihood assets are enacted as livelihood strategies (e.g., 
intensification, diversification, and migration) in other to fulfil specific desired outcomes. 
Outcomes include, but are not limited to, increased incomes, reduced vulnerability, wellbeing. 
However, achieving livelihood outcomes is not dependent on the level of livelihood assets, 
constrained by vulnerability context, and livelihood strategies alone. The SLA acknowledges 
that there are structures and processes that shape the vulnerability context, influence access to 
livelihood resources, and determine which livelihood strategies can be enacted. Structures refer 
to the organisations (public and private) that create and implement policy or provide services, 
while processes refer to internal or external laws, policies, and institutions that govern the 
ecological and socio-economic context within which livelihood activities are carried out. 
 
The analytical question that guides the use of the SLA (Figure 2.2) is: within a given policy, 
ecological and socioeconomic context, what combination of livelihood resources give people 
the ability to adopt what livelihood strategy combinations with what outcomes; and which 
institutional processes mediate their ability to carry out such livelihood strategies? (Scoones 
1998). Because of its people-centeredness and focus on rural development and poverty 
alleviation, the SLA has been suitably applied as an analytical tool in the study of fishing-
dependent communities to better understand how SSF livelihood is organised and how the 
notion of chronic poverty in SSF can be addressed (Allison & Ellis 2001; Kraan, 2004; Islam 
et al., 2014; Pomeroy, 2016; Cinner et al., 2018; Huynh and Stringer, 2018; Freduah et al., 
2019). For example, Allison and Ellis (2001) who provided one of the earliest applications of 
the SLA to SSF concluded that management approaches like territorial use-rights can result in 
management directives that are incompatible with both resource conservation and socio-
economic objectives if predicated on an incomplete understanding of livelihoods. Badjeck et 
al., (2010) also used the SLA to provide a comprehensive global analysis of all the multifaceted 
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impacts of climate change on fishing-dependent communities. Drawing upon the livelihood 
asset component of the SLA, Freduah et al., (2019) also analysed the various strategies fishing-
dependent communities in Western Ghana enact to overcome multiple climatic and non-
climatic stressors. 
 
Although the SLA is holistic in its approach to rural livelihood analysis, it has been criticised 
for its narrow focus on the household level and local circumstances (Ashley and Carney, 1999). 
According to Serrat (2017), although it acknowledges vulnerability, it underplays the effect of 
some elements such as macroeconomic trends (e.g., demand and supply dynamics). 
Additionally, although it considers the effect of structures and processes, it is criticised for 
overlooking inequality and power relations (e.g., class, gender, and ethnicity) because of its 
narrow focus on households (Moser et al., 2001; Small, 2007). It has also been observed that 
the transforming structures and processes component of the framework is broad and difficult 
to fully unpack (Ashley and Carney, 1999). Other critiques are that the SLA focuses on 
assessing social status quo instead of the events and processes that lead to the existing status 
quo (O'Laughlin, 2002), and that it is a collection of development concepts that is not tied to 
any particular theory of social change (Small, 2007). Due to these critiques, it is argued that 
the SLA is not meant to be used as an independent framework but integrated with others (e.g., 
right-based approach, ecosystem health, complex adaptive systems, etc.) (Farrington et al., 
1999; Ashley and Carney, 1999; Conway et al., 2002; Cornell, 2010). 
 
2.4.4 Integrating SLA and Vulnerability Frameworks 
 
In this study, the SLA is integrated with vulnerability and adaptation concepts to explore the 
impacts of climate change and other socio-economic stressors on livelihoods in rural coastal 
fishing communities. This is because, first, there are several overlapping and complementary 
concepts between SLA and vulnerability. The holistic analytical approach of the SLA 
corresponds with the contextual vulnerability perspective. The concept of livelihood strategies 
is also synonymous with the concept of adaptation within the vulnerability literature. The 
livelihood assets component of SLA also corresponds with the concept of adaptive capacity in 
vulnerability studies. In fact, in the study of vulnerability in socio-ecological systems, 
operationalising the livelihood assets/resources/capitals as quantitative or qualitative indicators 
have become the predominant means of assessing adaptive capacity (Lockwood et al., 2011; 
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Antwi-Agyei et al., 2013; Islam et al., 2014; Cinner et al., 2015; Tinch et al., 2015; Freduah et 
al., 2018, 2019; Koomson et al., 2020). Moreover, the vulnerability context of the SLA (Figure 
2.2) acts like an inlet into which independent vulnerability assessments could be fed into the 
SLA. Following precedence from Islam et al., (2014), Antwi-Agyei et al., (2013) and Freduah 
et al., (2018; 2019) the livelihood assets component of the SLA is drawn upon to identify 
indicators for measuring the sensitivity and adaptive capacity of households. These are 
aggregated to measure household vulnerability using the IPCC’s vulnerability framework, 
which models vulnerability as a function of an entity’s exposure, sensitivity, and adaptive 
capacity (McCarthy et al., 2001). Details of the methodological approach are described in the 
next chapter. The vulnerability analyses are complemented with explanatory analyses of the 
structures and processes that shape vulnerability, and their effects on desired livelihood 
outcomes. This approach combines the utility and strengths of both frameworks providing a 
solid theoretical framework within which the findings of this study can be discussed and 
grounded.  Figure 2.3 shows the integrated conceptual framework.  
       
 
Figure 2. 3 Conceptual framework for understanding the lived-experiences of vulnerability to 
climatic and socio-economic livelihood stressors in Winneba beach-seine fishing communities.  
 
It shows that pre-existing multi-scalar structures/processes (climatic, institutional, cultural, and 
socio-economic) from national to community levels create vulnerable conditions within 
communities (starting point/contextual vulnerability). These conditions also determine 
individual household adaptive capacities and adaptation options, which together with specific 
household characteristics (e.g., household head gender and economic class) mediate 
community vulnerability creating differential household-level vulnerabilities and impact.  
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In this chapter, the materials and methods adopted to collect and analyse relevant data for 
addressing the specific research objectives are described and justified. The epistemological and 
ontological underpinnings of the research process are also set out. To ensure that the 
methodological approach is robust, valid, and reliable, and the findings of the study are 
credible, the research setting is described in detail, as well as the research standards that were 
adhered to. The ethical considerations that guided that data collection process are also 
discussed. The chapter concludes with the positionality of the researcher.  
 
3.1 Approach to Theory Development 
 
The study combines both deductive and inductive approaches to address the research questions. 
The deductive approach (based on quantitative data) is adopted for the assessment and 
comparison of the vulnerability of the study communities against specified hypothesis. In the 
inductive approach, value, opinions, and subjective perspectives of the communities 
(qualitative data) are used to critically reflect upon the theories of vulnerability and sustainable 
livelihood. Based on the context-specificity of lived vulnerability experiences, as described by 
the contextual vulnerability framework (Figure 2.1), the study generally has a constructivism 
ontological orientation. In line with these, the epistemological position of the study tends 
towards critical realism, which acknowledges the combined effect of objective reality and 
contextual subjectivities in shaping social realities. Explanations and justifications for these 
positions are presented in greater details in Appendix I. 
 
3.2 Research Strategy 
 
Epistemological and ontological orientations influence what kind of data is considered 
acceptable and sufficient to study the social world. The use of measurements to quantitatively 
assess objective phenomenon is the predominant tradition in the scientific method and reflects 
a positivist ontology, while the use of words is the predominant tradition in social science, 
reflecting a constructivist ontology. A common critique of qualitative strategies by quantitative 
traditions is that the pieces of evidence produced in qualitative studies are too anecdotal, and 
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the weight attached to the views of a sample may be an overestimation of reality or its 
prevalence (Garcia et al., 2020, Bryman, 2015). In response to this, both quantitative and 
qualitative strategies are commonly combined as a mixed-methods strategy in the study of 
social phenomenon (Bryman, 2015). This, according to Bryman (2015), indicates a mixture of 
epistemological and ontological positions, which aligns well with critical realism – the view 
that the causal mechanisms that produce social phenomenon are real, but are not observable 
and can only be discerned through their effects or people’s subjective experiences. From this 
perspective, social scientists can make hypotheses about those latent realities which can be 
tested through a qualitative or qualitative research strategy, or a mixture of both. Having noted 
that this study has a critical realism orientation, a mixed-methods strategy was adopted. 
Quantitatively, the study of vulnerability considers demographic distribution and differences, 
income levels, and other quantitative measurements of household assets. However, these are 
supplemented by qualitative observations, anecdotes, and policy documents. For example, in 
Chapter 6, quantitative differences in income levels and seasonal income inequality are 
triangulated with qualitative observations about institutional and power structures within the 
research communities to make propositions about how poverty alleviation, food security, and 
wellbeing are affected by reduced fish catches. Also, in Chapter 7, quantitative economic losses 
due to climate change impact are triangulated with anecdotes about the impact of other socio-
economic stressors to analyse the relative importance and severity of climate change. In doing 
so, both types of data are used to complement each other in addressing the research questions 
and so are accorded equal explanatory weight. In addition, both types of data were collected 
simultaneously in the data collection processes and this reflects an embedded mixed methods 
research strategy (Creswell and Plano Clark, 2011; Bryman, 2015). Besides the opportunity to 
improve the validity of research findings through the triangulation of a variety of data types, 
the mixed-methods strategy has several advantages. The mixed-methods strategy allows the 
exploration of a diversity of research questions, giving a more holistic and dynamic insight into 
the nature of social realities (Bryman, 2015; Yin, 2018). In addition, the mixed methods 
research allows the weaknesses and biases in quantitative and qualitative methods to be offset 






3.3 Research Design 
 
A case study design was adopted for this study. A case study entails a detailed and intensive 
analysis of a case, which may be a person, group of persons, a location, or a phenomenon of 
interest (Yin, 2014; Bryman, 2015). According to Yin (2018), the appropriateness of a case 
study design for a study arises from the need to gain an understanding of a complex social 
phenomenon. He notes that three practical considerations may give rise to the use of case study 
design, viz, when research questions are in the form of ‘how’ and ‘why’, when the researcher 
has little or no control over events, and when the phenomenon to be studied is in its real-world 
context such that the case is deeply embedded in the context and the boundaries between the 
case and its context are not clear (Yin, 2018). This clearly, prescribes case study as the 
appropriate design for this study. Climate change vulnerability is the case or phenomenon of 
interest, which is studied within the specific context of rural coastal beach seine fishing 
communities in Winneba in Ghana. Each word in the description of the research setting (rural, 
coastal, beach seine fishing communities, Winneba, and Ghana) has its unique contextual 
influence on how vulnerability is experienced, and no concrete boundaries can be inferred 
between them. Thus, an enhanced understanding of the lived experiences of vulnerability, 
which is the aim of this study, is inseparably linked with the multiple contexts in which it is 
experienced. According to Bryman (2015), it is the focus on context and the unique features of 
a case that distinguishes a case study from cross-sectional or survey design. The case study 
design was therefore adopted for this study with the goal of providing both a descriptive 
account of the context-specific experience of vulnerability and adaptation in the fishing 
communities, as well as attempting to explicate the causal mechanisms that determine them. In 
doing so, the nature of this case study is both intrinsic – providing context-specific details and 
analysis of the study communities to propose relevant policy and management solutions for the 
communities, and instrumental – providing insights that contribute to enhancing understanding 
of vulnerability in rural coastal fishing communities in Ghana and along the West African 
coastline. It is important to note, as Yin (2018) emphasises, that case study findings are 
generalisable to theoretical propositions and not populations in the statistical sense. Case study 
findings are therefore used to corroborate, modify, challenge, and/or propose new concepts. 
This is further justification for the use of case study design in this study due to the context-




3.4 Study area 
 
The following sections and the appendices referred to provide detailed geopolitical and socio-
cultural descriptions of the study area. They highlight important contextual features of the study 
areas that support the interpretation and appreciation of vulnerability and livelihood stresses in 




The study was conducted in Winneba (Figure 3.1) in two field research seasons. The first took 
place from November 2018 to January 2019, and the second took place at the same time period 
the following year, i.e., November 2019 to January 2020. A total of 134 days (4 months, 2 
weeks) was spent in Winneba during the research period, while desk study and analysis were 
conducted in the UK. The following section gives a detailed description of the important 
geopolitical structures and processes within which the study communities are situated.   
Winneba, or Simpa, as the natives call it, is a coastal, peri-urban, town in the Central Region 
of Ghana (Figure 3.1). The natives of Winneba are the Effutu people who speak the Effutu 
language. The town lies 56 km West of the capital city, Accra, and has a total population of 
about 60,331 (Ankrah, 2018). It lies latitude 5.18 north, longitude 0.040 west (Hagan, 2000). 
The area is within the dry equatorial climatic zone and experiences annual rainfall of about 400 
– 500 mm, with mean temperatures ranging from 22 - 28⁰C (EMA, 2018). According to the 
geographical profile of Winneba, the vegetation in Winneba is characterised by coastal shrubs 
and grassland, and the soils are largely clayey with high salinity (EMA, 2018; GSS, 2014). 
Detailed descriptions of the geopolitical, socio-economic, infrastructural, and cultural context 
of Winneba are presented in Appendix E. 
Two of the fishing communities along the coastline of Winneba (Akosua Village and 
Woarabeba) were selected for the study, each of which has its own history (Appendix E) and 
unique socio-political connections with the main Winneba township. Figure 3.1 show the 
Winneba township and the geographical locations of the two study communities. Figure 3.2 











Figure 3. 1 Map showing the Winneba and its geopolitical suburbs. Map created by researcher. 
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3.4.2 Akosua Village  
 
Figure 3. 2 Location of the study area (Akosua Village (AV)1, 2 & 3 are local administrative 
divisions within the community). Map created by researcher. 
 
3.4.2.1 Location, livelihood, and housing  
Akosua Village is a migrant settler community. It is situated at the south-western part of the 
South Campus of the University of Education, Winneba (UEW) (Figure 3.1). The community 
stretches about 400 m on the sandy beach barrier between the Muni lagoon and the sea (Figure 
3.1 and 3.2). According to its history (see Appendix E (2)) the community was formed by beach 
seine fishing migrants from the Volta Region of Ghana (Figure 3.1) more than a century ago. 
This fishing method, which is still practiced in the community, is different from the purse seine 
fishing method of the native Effutu people. It entails the deployment of a seine net at a 
maximum distance of about 700 metres from the shore and manually hauling it by long ropes 
ashore to trap any enclosed fishes. Crew sizes range from about 12 – 35 depending on the size 
of boats and nets. These crews or companies, as they are locally called, are typically made up 
of the owner of the boat, outboard motor and net (known as the net owner), the net owner’s 
permanent employees (boat crew) and casual workers, and in some cases women, who haul the 
net to shore (net draggers). The fishing activity is organised as daily wage arrangement, where 
the profit made from each day’s fish catch is disbursed immediately amongst the net owner 
(55%), boat crew (25%), and net draggers (25%). This crew and money-sharing hierarchy 
delineate a household economic class structure within the community.  
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The net owners also pay annual royalties to the Chief fisherman of Winneba, which are 
considered as their contribution to the celebration of the annual deer hunting festival of the 
native Effutu people (Kraan, 2004). Notwithstanding, there is a legal injection on the 
community by the EMA against the building of permanent cement block structures (personal 
communication with an Executive of the EMA, January 2019). According to the executive of 
the EMA, the current location of the community was granted as a temporary settlement, and 
the EMA does not intend to develop that area of the seashore as a permanent settlement area. 
Thus, housing in the community are built with simple materials – typically, with mangrove 
poles and mud for walls, and thatch underlined with polythene sheets as roofing.  
 
3.4.2.2 Population and infrastructure  
The population of the community, according to the latest population and housing census 
conducted in 2010 is about 568, and there are about 128 houses (GSS, 2014; EMA, 2018). The 
infrastructures of the community are basic. There are 4 churches and a basic school in the 
Community. Electricity is extended to about two-thirds of the houses, and water supply is pipe-
borne. However, only one house was found to have water supply within it. All other households 
fetch water from two standing pipes located at vantage points in the community for about GHS 
0.50 [$ 0.08] per gallon. Toilet facilities are also public toilet buildings located at three points 
within the community. However, these are dilapidated and rarely used by anyone. Thus, most 
people defecate openly on the beach at night, or in bushes around the Muni lagoon. 
 
3.4.2.3 Culture and local administration  
The location, language, fishing method, and other cultural practices of the Ewe people of 
Akosua Village make it a close-knit community that is socio-culturally distinct from the rest 
of Winneba. Although the community had its own sub-chief who served as their traditional 
leader in the early years of their settlement, it has had no traditional leader since the demise of 
its last Chief in 1999. However, it has an elected local government representative 
(Assemblyman) who represents the community at the Effutu Municipal Assembly (EMA). 
According to the Assemblyman for Akosua Village, the community is divided into three zones 
(Figure 3.2), with each zone having its leader. The first zone (AV1, Figure 3.2) is separated 
from the rest of the community by a hotel and beach resort recently built, which has been a 
subject of legal and customary dispute. This dispute derives from the land control dispute 
within the royal families in Winneba described earlier and will be discussed in further detail in 
later sections on conflicts. The economy of the community is based predominately on beach 
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seining by men and fish mongering by women. However, some women engage in petty trading, 
and some men engage in artisanal and daily wage labour jobs within the Winneba town.  
 
Akosua Village was chosen as one of the locations for the case study because previous research 
by the first supervisor of this study (Davies-Vollum and West, 2015; Davies-Vollum et al., 
2018) had already established necessary local networks and provided findings of on-going and 
predicted changes at the shoreline and the barrier of the Muni lagoon. It was the expectation 
that this study will build on the findings of these previous studies by providing a socio-
economic perspective to the lived experiences of the people living near the lagoon, thereby 
contributing to a holistic understanding of the effects of climate and environmental change 
within that socio-ecological system. 
 
3.4.3 Woarabeba 
3.4.3.1 Location, livelihood, and housing  
Woarabeba is also a fishing community within the EMA, located on the coastline about 8km 
to the east of Akosua Village (Figure 3.1). It is the only community in the EMA, apart from 
Akosua Village that practices beach seine fishing. However, unlike Akosua Village, 
Woarabeba has native Effutu origins, although it currently has a diverse ethnic composition. 
According to the history of the community (Appendix E (3)), the initial settlers at Woarabeba 
had learned beach seining from the Volta Region – the origin of the people of Akosua Village. 
As more net owners came up and could not get native people to form crews, they travelled to 
other communities in other fishing towns in the Central and Greater Accra Regions to recruit 
crew members. Some of these migrant crew settled permanently which resulted in the present 
multi-ethnic character of the community. The annual contract system, which was formally 
practiced in Akosua Village, is still practiced in Woarabeba. The housing system is similar to 
that in Akosua Village, being built with mangrove poles with mud, wood, or concrete blocks 
walls, and polythene lined thatch or corrugated iron sheets roofs. 
 
3.4.3.2 Culture, local administration, population and, infrastructure  
Unlike Akosua Village which has its unique language and other cultural expressions, 
Woarabeba does not have any separate traditions from the native Effutu people, although the 
community is, like Akosua Village, geographically distant from mainland Winneba (Figure 
3.1). According to the latest population and housing census in 2010, the community has a 
population of 552 and 116 houses (GSS, 2014; EMA, 2018). 
43 
 
Table 3. 1 Summary of key features of Akosua Village and Woarabeba 
Community Akosua Village Woarabeba 
Annual rainfall (mm) 821.9 (1964 – 2017) 821.9 (1964 – 2017) 
Geopolitical location Effutu Municipality Effutu Municipality 
Ethnic composition  Predominantly Ewe Mixed (Effutus, Fantes, Gas, Ewes) 
Population (2010 census) 568 552 
Houses 128 116 
Households 133 138 
Major occupation Beach seining/fish mongering Beach seine fishing/fish mongering 
Major f. season length August – April (9 months) August – April (9 months) 
Minor f. season length May – July (3 months) May – July (3 months) 
Distance to major town 2.3km – M; 2.4km – H  4.6km – M; 4.2km – H  
Electricity  Yes (partial) Yes (partial) 
Water Yes (communal, pipe-borne) Yes (communal, pipe-borne) 
Market No No 
Traditional leader (Chief) No Yes 
Local government rep  Yes Yes 
Population data obtained from 2010 population and housing census (GSS, 2014). Distance to major town is a measured straight 
line from the village centre to the main Winneba market and municipal hospital. M and H represent the central Market and 
Hospital in Winneba respectively. The Gas are the natives of the Greater Accra Region, and Fantes are a large ethnic group 
spread throughout the Central Region. 
 
Like Akosua Village, electricity supply is not extended to all the houses, water supply is 
through pipe-born standing taps located at vantage points, from where people fetch and pay the 
same amount per gallon, and toilet facilities are communal. However, although the three toilet 
facilities in Woarabeba are newly constructed, two of them are not completed, and people still 
defecate at the shore in nearby bushes. There are two churches, and the closest basic school is 
about 400 m from the community. In addition to the Chief, the community also has a local 
representative (Assemblyman) at the EMA. However, unlike the Assemblyman of Akosua 
Village, he represents, not Woarabeba alone, but a cluster of communities in the area. The 
community is also situated on the sandy beach between the sea and a lagoon wetland system 
(locally called Oyibi lagoon), which serves as an important source of complementary or 
alternative source of livelihood for the community. Although this lagoon is not Ramsar 
designated, the mangrove forest around it is observably very dense and healthy. Table 3.1 
summarises some of the main characteristics of Akosua Village and Woarabeba. A more 
extensive comparative analysis of the contextual similarities and differences of the two 





3.5 Research and Analysis Methods (Objectives 1, 2, and 3) 
 
A variety of methods were used to collect relevant data for the study. This is one of the 
advantages of case study research design and a mixed-method research strategy (Yin, 2014; 
Bryman, 2015). According to Yin (2014), one of the strengths of case study design is the 
advantage of being able to draw upon a variety of evidence sources, like personal observations, 
artifacts, interviews, surveys, and documents.  Also, in relation to the use of the Sustainable 
Livelihoods Approach, Carney (1998) notes that “a combination of participatory methods, 
small-scale household surveys and interviews with key informants is likely to be the most 
efficient approach for local project level research” (Carney, 1998 p. 74). Five (5) main methods 
were used to collect primary data for this study. That is: household survey, Semi-Structured 
Interviews (SSI), Key Informant Discussions (KID), Focus Group Discussions (FGD), and 
transect walks/personal observation. Climatic data were obtained as secondary data from the 
Ghana Meteorological Agency (GMet) for analyses.  
 
3.5.1 Household Surveys 
 
Household survey is a research method that entails the delivery of questionnaires to a sample 
of households in a given population (Wright, 2015). It is a data collection method that is widely 
used in social research because it is a quick and cost-efficient way of gaining relevant 
information about a variety of subjects from a wide range of respondents (Belisario et al., 2015; 
Bryman, 2015, Meyer et al., 2015). It also gives researchers the discretion of asking specific 
questions and, in the case of close-ended questions, streamlining responses received by 
delimiting the response options (Wright, 2015). The goal is to obtain responses from the chosen 
sample which are held as being representative of the views or characteristics of the population 
from which the sample was drawn (Floyd and Fowler, 2014). Due to these, household surveys 
are the means by which most national statistics are obtained, which, according to Meyer et al., 
(2015), makes household surveys perhaps the single most important research method devised 
in social research in the last century. Notwithstanding, household surveys have been shown to 
have some major drawbacks. Examples are the issue of the unrepresentativeness of the 
sample’s responses to the population, also referred to as sampling error/bias, respondents 
providing inaccurate responses, also referred to as response or measurement error, and the issue 
of receiving incomplete or no responses from respondents also referred to as non-response 
(Wright, 2015; Floyd and Fowler, 2014). Thus, in the use of household survey methods, four 
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key considerations are made. That is, the sampling size and sample strategy, the design of the 
questionnaire, the administration of the questionnaire, and post-survey methods for dealing 
with non-response (Coolican, 2014; Toepoel and Schonlau, 2017). How each of these was 
considered and addressed in the study is therefore described. Although, the study was a case 
study of the fishing communities, the unit of analysis was individual households. Thus, the 
sample frame for the study consisted of households. However, a household can be defined in 
several ways, and the definition adopted determines the boundaries of the unit of analysis. This 
study adopted the same definition of household used by the Ghana Statistical Service. That is, 
the total number of people that a household head is responsible for their daily subsistence (GSS, 
2014). This definition was found suitable for the study communities because, most people lived 
together in one house, and it was common to find more than one household living in the same 
house and sharing most domestic facilities. Thus, there could be found more than one 
household head living in the same house as the ratio of households to houses in Table 3.1 
demonstrates. According to the last census, Akosua Village and Woarabeba had a total of 133 
and 138 households respectively (GSS, 2014; EMA, 2018). Based on these statistics, 60 
households were surveyed in each community, representing 45 and 43 percent of households 
in Akosua Village and Woarabeba respectively. The households were selected using a stratified 
and mixed purposive-convenience-snowball sampling method (Bryman, 2015). In Akosua 
Village, the strata strategy was based on the three local administrative divisions in the 
community (Figure 3.2). There were no such local divisions in Woarabeba. However, the whole 
length of the community was visually divided into three to ensure households were sampled 
throughout the entire community in order to lessen sampling error (Floyd and Fowler, 2014). 
Beginning from the first household which was nominated by the community leader (i.e., 
Assemblyman for Akosua Village, and Chief for Woarabeba), household heads that were 
surveyed suggested other households that would be willing to participate. In each surveyed 
household, the household head (or their next of kin when they were not available) responded 
to the questionnaire. About a dozen households in each community were conveniently sampled 
because their heads expressed interest in participating in the survey. In Akosua Village, net 
owners who are the wealthiest household heads and are usually likely to be missed in 
probability sample methods (Floyd and Fowler, 2014) were purposively sought after to be 
interviewed. This purposive sampling of net owners was not used in Woarabeba as much 
because most of them were not resident in the community. Rather, they operated through their 
assistants, who essentially acted as the net owners in the community. The questionnaire 
(Appendix A) contained both open and close-ended questions designed to collect responses on 
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a wide range of issues. It included questions about house and household characteristics, 
livelihood, income and expenditure, energy and health needs, socio-cultural relations, 
perceptions of climate risks and impacts, adaptation strategies, and household capital assets. 
 
The questionnaire was supported by other visual aids (Appendix B) to enhance respondents’ 
answers and thereby reduce response or measurement errors (Floyd and Fowler, 2014). For 
example, household monthly expenditure was assessed using thumbnail photos of common 
monthly expenditure items laminated in a single A4 sheet, on which respondents had to 
distribute 100 small pebbles (Appendix B). After that, pebbles on each item were counted as a 
percentage share of total expenditure. The survey also included a participatory risk mapping 
activity (Appendix A, PA2), which was originally designed to be used as a participatory 
activity in a focus group discussion (Smith et al., 2000; Tschakert, 2007; Nyantakyi-Frimpong 
& Bezner-Kerr, 2015). The risk mapping activity was designed by Smith et al., (2000) for the 
purposed of understanding the relative importance of livelihood stressors on pastoralist 
communities in semi-arid regions in Africa. During the exercise in a group setting, each 
respondent lists the challenges affecting their livelihood, then ranks them in descending order 
of importance. Lastly, they indicate with 0 – 5 pebbles the severity of each challenge. Upon 
reflection on the practical implementation of the method as used by Nyantakyi-Frimpong & 
Bezner-Kerr (2015) and personal communication with the authors in November 2018, it was 
agreed that the group activity process is rather time-consuming and could easily lead to a 
groupthink situation, where what one person says affects the responses of the others since 
everyone has to wait to take their turns on the activity. Thus, to avoid that groupthink situation 
in this study, the risk mapping activity was included in the individual household surveys. This 
approach has two advantages. That is the advantage of respondent privacy and individual 
thought, and the advantage of being able to collect more responses than what can usually be 
handled in a group activity. One more improvement was made to the risk mapping method. 
Smith et al., (2000) and Tschakert (2007) who were the pioneers of the method recommended 
that it could be improved by modifications to capture a temporal dimension that would reflect 
how risk levels change along some time gradient. To attempt an implementation of this 
recommendation, which to the best of the knowledge of the researcher and in communication 
with Nyantakyi-Frimpong & Bezner-Kerr (2015) has not been tried before, the last step of the 
activity (indicating risk severity with 0 – 5 pebbles) was repeated. The first for indicating risk 
severity in the major fishing season, and the repeated step for indicating risk severity in the 
minor fishing season. 
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  Table 3. 2 Research methods and analyses 
Specific Research 
Objectives 
Research Questions Source(s) of Data Analyses 
1. To analyse the effects 
of climate and 
environmental change 
on the social and 
economic conditions 
of the fishing 
communities 
i. Is there local 
evidence/perception of climate 
change? 
 
ii. What is the economic impact? 
 
iii. How are different households 
affected from one season to 
another? 
 
iv. What are the community-level 
contextual factors that shape 
vulnerability? 
 
v. How do climatic and non-
climatic stressors interrelate in 
the perspective of small-scale 
coastal fisheries? 
 
vi. How will the fishing 
communities be impacted in the 
future? 
Primary data 
i. Key informant interviews 
(KID) (5) 
 
ii. Semi-structured interviews 
(SSI) (14) 
 
iii. Focus Group Discussions 
(FGD) (11) 
 
iv. Household survey 
questionnaire (120). Sixty 
(60) for each community. 
 
Secondary data 




vi. Effutu Municipal Assembly 
(EMA) development plan, 
2018 
Quantitative  
i. Descriptive statistics 
- Type of housing 
- Dependency ratio 
- Education, age, house ownership, 
household size, monthly expenditure 
 
ii. Percentage change in density of catch 
(indicator: percentage change in direct 
income from fishing – not considering 
inflation 
 
iii. Household and community vulnerability 




- Adaptive capacity 
 
iv. Risk mapping (gender, age-group 
disaggregated) 
- Climatic stressors 
- Non-climatic stressors 
 
v. Climatic data analysis (1964 to 2018) 
- Rainfall changes  
- Min/Max temperature changes 
- Sunshine hours changes  
 
Qualitative 




ii. Local and national contextual issues 
contributing to impacts 
- Politics 
- Policies  
- Culture 
- Conflicts  
 
iii. Gendered perspectives 
 
iv. Conceptualisation of the interaction 
between climatic and non-climatic 
stressors  
 
2. To identify and 
analyse the different 
local adaptive 
strategies in response 
to climate and 
environmental change 
4. How are small-scale beach seiners 
adapting to climate and 
environmental change? 
 
5. What are the limiting 
factors/blockages to the effective 
adaption of the communities? 
 
6. Are the current adaptation practices 
being enacted by the communities 
robust enough to provide resilience 
against future climate change? 
 
1. Focus Group Discussions 
 
2. Household survey questionnaire 
 
3. Key informant interviews 
 
4. Personal observations 
Quantitative  
1. Gender and age-group disaggregated 




1. Qualitative assessment of the 
effectiveness of adaption methods in the 
face of future climate change 
3. To explore scalar 
policy and 
management solutions 
for improving the 
resilience of the 
fishing communities 
4. How do management and the 
communities perceive the 
effectiveness of current 
management approach(es)? 
 
5. What improvements do the fishing 
communities wish to see in policy 
and management? 
1. Focus Group Discussions 
 





6. Based on the findings of this study, 
how can the resilience of the 
fishing communities be enhanced? 
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This repeated step improves the results of the activity further in that the assessment of change 
in risk severity due to change in fishing season lends the results to inferential statistical 
procedures. This gives further insight into the temporal dynamics of risk severity perception. 
It also provides useful information for prioritising risks according to seasonal changes in line 
with the principles of responsive or adaptive management. However, in the implementation of 
this improved approach, new challenges were encountered, and lessons were learnt. Although 
groupthink was avoided and many more responses were obtained than could have been 
practically feasible in a focus group discussion, the inclusion of the activity in the household 
survey resulted in an interview time that was rather too long for the respondents. The placement 
of the activity after question 50 in the questionnaire, after which there were further questions 
to go through resulted in a heavy cognitive load. Each survey took approximately 2 hours, and 
there were observable signs of fatigue in respondents by the end of the risk mapping activity. 
Given, the need for the respondents to attend to their domestic and social activities, short breaks 
were often taken to lessen the risk of response errors due to responder fatigue, which further 
elongated the interview time. On most fishing days (Wednesday to Monday), only two 
questionnaires could be administered. However, on Tuesdays, which were taboo days in which 
fishing activities in the sea are traditionally prohibited, and so were used as days of rest and 
recuperation in both communities, a maximum of four questionnaires could be administered 
by the researcher. Initially, one questionnaire was designed for all households. However, 
during community entry discussions with the Assemblyman of Akosua Village, it was 
discovered that only, net owners owned the physical assets (boats, nets, and outboards motors) 
for the fishing. Thus, the questionnaire was modified by excluding questions that bordered on 
net ownership (Appendix A1 & A3). At the beginning of the data collection in Akosua Village, 
an Ewe-speaking student from the Geography Department of the University of Education, 
Winneba was hired to assist in language translation in Akosua Village. However, upon realising 
that most people could speak the common Fante Ghanaian language, the researcher decided to 
administer the questionnaires alone to further minimise the interview duration and response 
errors due to loss of information in translation. Nonresponses for questions that are continuous 
variables like age and income were addressed by computing the mean for the respondent 
category (Floyd and Fowler, 2014). 
 




The purpose of FGDs is to allow a homogenous group of people to engage in natural and open 
discussions about specific topics in a non-threatening environment, such that they can disagree 
and agree through the expressions of individual views and opinions until, possibly, a consensus 
is reached (IFRC, 2007). The consensus is then taken as the group’s common perspective of 
the issues discussed. In the absence of a consensus, an FGD still offers insight into the range 
of opinions and perspectives held by stakeholders on specific issues. Besides this, FGDs are 
also used to explore qualitative views that can either validate or give more meaning to 
quantitative findings from surveys (Bryman, 2015; Nyantakyi-Frimpong & Bezner-Kerr 
(2015). Participatory social research methods like, community resource mapping, wealth 
ranking, and seasonal calendars are also typically undertaken in FGDs. For this study, 9 FGDs 
were held in total: 5 in Akosua Village and 4 in Woarabeba. The FGDs aimed to obtain more 
qualitative and quantitative information about the background of the communities leading to a 
detailed and in-depth understanding of the research context (Appendix D). It was also to obtain 
different perspectives and narratives about the risks mentioned during the risk mapping 
exercise with individual household heads. As such, one FGD was held each for old men (≥ 30 
years), Old women (≥ 30 years), Young men (< 30 years), and Young women (< 30 years) in 
each community (Appendix F). Each group consisted of about 10 individuals and each meeting 
lasted for about two and half hours. The FGDs were also held on Tuesdays which were taboo 
days. The FGD for old women in Akosua Village had to be extended over two Tuesdays 
because the discussions could not be exhausted in one meeting (Table 3.3; Appendix D).  
 





















OM (AV) √ √ √ √   
OM (WBB) √   √ √  
       
OW (AV) √  √  √ √ 
OW (WBB) √  √  √ √ 
       
YM (AV) √  √ √ √  
YM (WBB) √  √  √  
       
YW (AV) √  √ √ √  
YW (WBB) √  √  √  
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OM – Old men; OW – Old women; YM – Young men; YW – Young women; AV – Akosua Village; WBB - 
Woarabeba 
 
The issues and activities explored during the FGDs included wellbeing description, the 
structure of relationships in the community, the seasonal distribution of economic and socio-
cultural activities (seasonal calendar), risk mapping, assessment of communal capital assets, 
and mapping of social networks. However, due to some constraints, not all the activities 
planned were carried out in each FGDs. The first was time constraints. It turned out that the 
activities planned were rather too many for the groups and each required very detailed 
discussions. Most groups appeared tired and discussions began to dull after about 2 hours. 
Secondly, there was no need to repeat some of the activities with each group (for example, 
seasonal calendar and structure of community relationships). Thirdly, in Woarabeba in 
particular, there was not a closed, distraction-free space within the community space where the 
discussions could be held. This resulted in overcrowding of the meeting such that the 
discussions became almost uncontrollable and not very useful as desired. Thus, in general, 
depending on the readiness of the group, their energy level as perceived by the researcher, and 
the suitability of the meeting space, activities that could be most productively carried by the 
intersection of these conditions were selected to obtain as much information as possible. Table 
3.3 summarises the activities and/or information that was carried out in each FGD. The main 
role of the researcher was to facilitate the discussions by introducing the chosen subjects and/or 
activities as outlined in Appendix D, probing contributions further to open up the discussion 
and gain deeper insight into the nuances of the issues under discussion, and ensuring even 
contribution and participation from all attendants. The results from the FGDs were 
supplemented with unpublished data from two FGDs held in Akosua Village in 2017 by the 
first supervisor of this research study. These FGDs (Appendix G) focused on the origins of the 
community, their socio-economic and cultural activities, their observations of climate and 
environmental change, their perspectives on the designation and management effectiveness of 
the MPRS, as well as their views on what management improvements were needed to support 
their lives and fishing livelihood.  
 
3.5.3: Semi-Structured Interviews (SSI) and Key Informant Discussions (KID) 
 
A semi-structured interview is an interview that is guided by a few, pre-determined, and open-
ended questions. Unlike FGDs, SSIs are targeted at individual persons, and the questions are 
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meant to stimulate discussions on selected topics with the interviewee. SSIs are useful for 
obtaining expert opinions or perspectives on specific issues from key stakeholders, and also for 
giving information and clarifying or verifying issues that have been identified through other 
data collection methods. Several SSIs were conducted with key government and resource 
management officials in the EMA (Appendix K). The SSIs (Appendix C) included questions 
about governance and management officials’ perspectives about the challenges faced by the 
fishing communities, what interventions have been planned or implemented in the past, the 
outcomes of those interventions, the challenges they face in working in the communities, and 
any future development plans. Besides the pre-planned SSIs, other unplanned ones were 
arranged during the field work with several stakeholders that were identified to have been 
involved in the lives and livelihoods of the study communities (Appendix K). For example, the 
police training school just outside Akosua Village, and the Community Health Nursing 
Training College were reported by a key informant in the community to have been involved in 
some conflicts with the community in the past, and SSIs were arranged with leaders of these 
institutions to verify and clarify those issues (Figure 3.1). In addition, an SSI was conducted 
with a salt production company about a mile to the east of Woarabeba, which was reported by 
the community to have impounded part of the Ayensu River and the wetland area for the salt 
production, leading to flooding of the community during periods of heavy rainfall. The 
questions for these SSIs were based on the issues that needed clarification. The SSIs conducted 
during the period of this study were supplemented with unpublished data from previous SSIs 
(Appendix F) conducted with key EMA management officials in January 2017 by the first 
supervisor of this research study. All the SSIs conducted, and the main issues discussed are 
summarised in Appendix K. The key informant discussions differed from semi-structured 
interviews in that, they were not guided by any pre-planned questions. They were in the form 
of normal free-flowing conversations with, mainly, elders and opinion leaders in the 
community who provided details about past events and other useful information about the 
communities. The conversations themselves were not pre-planned, and most times notes were 
made after the conversation was over. 
 
3.5.4: Transect Walks and Direct Observations 
 
In between, the household surveys, semi-structured interviews, and focus group discussions, 
time was spent observing the community. These walks were to map the boundaries of the 
communities with a GPS, observe the physical context of the communities (buildings/houses, 
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lagoon, mangrove, estuaries, shoreline, women’s fish drying fields), observe the dragging of 
the seine nets and the cooperation it takes to successfully land the catch on the shore, as well 
as the buying and selling transactions that took place once the catch was landed. Other social 
activities during the Christmas period and New Year were also observed. This included an 
inter-crew football game at Woarabeba. On one of the days, the researcher participated in the 
dragging of the net to shore in order to gain a personal experience of the arduousness of the net 
dragging process. Many of the key informants were also encountered during the transect walks. 
Together, the observations made, and the information received through the transect walks 
provided important personal witness and experiences of several of the issues discussed during 
household surveys and focus group discussions. Mostly, the transect walks were made by the 
researcher alone, and on a few occasions with a member of the community. 
 
3.6 Data Analyses 
 
Details of the specific quantitative and qualitative data analysis procedures used to arrive at the 
results that address the research questions (Table 3.2) are described in the following sections. 
In general, quantitative analyses of household surveys were carried out using the Statistical 
Package for Social Sciences (SPSS v25), while those from FGDs were carried out in Microsoft 
Excel Spreadsheet. Qualitative data from interviews were transcribed in NVivo (v12) 
qualitative analyses software. Responses from earlier fieldwork in 2017 were auto coded using 
the SSIs guide questions since all the interviewees responded to the same set of questions. This 
allowed for a comparative analysis of the responses of the stakeholders interviewed on the 
same issues. Responses from the nine gender and age-group disaggregated FGDs were coded 
thematically. The themes used were one to three-word phrases that captured the essence of 
each discussion. For example, responses for wellbeing description (Table 3.3) were coded as 
“Wellbeing indicators”, and responses on each risk mentioned (e.g., flooding) were coded with 
the name of the risk (“flooding”). This method also permitted the comparison of responses 
between the groups as presented in Chapter 7. It also provided abundant sample quotes to back-
up the discussions of the results. 
 
3.6.1 Climatic Data Analyses  
 
All available climatic data for Winneba since records began (1964 – 2018, i.e., 54 years) were 
obtained from the Ghana Meteorological Agency (GMet) at Accra. This included data on daily 
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rainfall, daily minimum (min) and maximum (max) temperatures, and sunshine hours. To 
explore local evidence of on-going climatic change and/or variation, time series analysis, which 
is a common method of analysing climatic data was performed on each of the weather 
parameters. Evidence of climatic change and/or variations over the period were identified by 
scrutinising the results for trends (overall increase or decrease in the parameter over the period), 
seasonality (regular variations at specific time intervals), and irregularity (random variations) 
(Zamani et al., 2018; Aik et al., 2018). These analyses were considered sufficient for the 
purposes of this study and no further detailed analyses of the climatic data were conducted. 
There were several years and months of missing data for some of the parameters in the earlier 
years. Such periods were excluded from the analysis where such an approach was considered 
reasonable, and the omission is noted in the footnotes to the results. The results are presented 
in line and bar charts. 
 
3.6.2 Household Vulnerability Analyses 
 
Data from the household survey was used to quantitatively estimate the vulnerability of each 
surveyed household using an Indicator-based Vulnerability Assessment Method (IBVA). An 
IBVA is a method that characterises the factors that shape vulnerability to climate change in a 
particular context and aggregates them into a vulnerability index (Allison et al., 2009; Islam et 
al., 2014; Nguyen et al., 2016; Tapia et al., 2017). This method has been used to assess and 
compare the vulnerability of fishing households at the community level (Kelly and Adger, 
2000; Wongbusarakum and Loper, 2011; Cinner et al., 2013; Islam et al., 2014; Nguyen et al., 
2016; Huynh and Stringer, 2018;) and nations at the global level (Allison et al., 2009; Tapia et 
al., 2017; Debortoli et al., 2019). There are a host of IBVA methods for assessing the 
vulnerability of climate change impacts. Mcloed et al., (2014) and Nguyen et al., (2016) review 
a total of 59 of these methods each one suited for assessing vulnerability to a specific threat, 
e.g., heat stress, flooding, erosion, drought, sea-level rise, etc. However, the basic feature of all 
these IBVA methods is that they are based on the IPCC’s vulnerability framework, which 
defines climate change vulnerability as being a function of a system’s exposure (E) to climatic 
risks, its sensitivity (the degree to which it is or will be affected by the risk, (S)), and its capacity 
to adjust to those risks ex-ante or post hoc (adaptive capacity, (AC)) (Kelly and Adger, 2000; 
Allison et al., 2009; Marshall et al., 2009; Wongbusarakum and Loper, 2011; Cinner et al., 
2013; IPCC, 2014; Islam et al., 2014; Nguyen et al., 2016). These methods assess vulnerability 
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to climate change based on exposure to a natural hazard alone (Debortoli et al., 2019; Nguyen 
et al., 2016), or on socio-economic drivers alone (social vulnerability) (Antwi-Agyei et al., 
2013), or on both (Kelly and Adger, 2000; Cinner et al., 2013; Islam et al., 2014). According 
to Mcloed et al., (2014) whichever method is chosen from the host of available options will be 
dependent on the capacity (skills and team size), resources needed to use the methods, and the 
aspects of ecological and/or social vulnerability that is to be addressed. The IBVA method 
adopted for this study is the integrated approach as used by Islam et al., (2014) to assess the 
vulnerability of rural coastal small-scale fishing communities in Bangladesh (Equations 1 and 
2). The rationale for these equations is that the potential impact from climate change hazards, 
which is a function of an entity’s E and S, may be offset totally or partially by its AC (Allison 
et al., 2009; Islam et al., 2014). Adaptive capacity (AC) is therefore inverted by subtracting a 
household’s AC from the maximum possible AC. However, an important question arises, 
which is whether the model components should be aggregated by addition (Equation 1) or by 
multiplication (Equation 2). Additive aggregation means that the final vulnerability score is 
equally dependent on all three model components. This raises the problem of compensability, 
where a high score on one component may compensate for a low score on another (Islam et al., 
2014). Multiplicative aggregation lessens this problem and is therefore preferred (Hajkowicz, 
2006; Islam et al., 2014; Debortoli et al., 2019).  
Equation 1: 𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (𝑉) = (𝐸 + 𝑆 + (10 − 𝐴𝐶))/3 
Equation 2: 𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (𝑉) = (𝐸 ×  𝑆 × (10 − 𝐴𝐶)) 
 
As there are no objective indicators for exposure, sensitivity, and adaptive capacity that are 
suitable for all contexts and assessments, Wongbusarakum and Loper (2011) and Marshall et 
al., (2009) review an extensive list of quantitative and qualitative indicators of E, S, and AC 
indicators that can be chosen from. Most studies that assess vulnerability make a clear list of 
the indicators that were used in the assessment. As such, there was an extensive list of indicators 
to choose from for this study based on previous studies. The chosen indicators and their literary 
sources are succinctly described in Tables 3.4 and Appendix L). Exposure refers to the presence 
of people “in places and settings that could be adversely affected” (IPCC, 2014). According to 
interviews with the local National Disaster Management Organisation (NADMO) and opinion 
leaders in both communities, there have been undocumented incidences of flooding in both 
communities when the Muni and Oyibi lagoons overflowed due to heavy rains. However, the 
exact number of flooding incidence could not be recalled. Also, records of past storms in the 
communities were only anecdotal. Notwithstanding, the NADMO Coordinator revealed during 
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the SSI that there had been periodic incidences of storm damages in Sankor (Figure 3.1) which 
is also a fishing community of the native Effutu people on the same shoreline. In September 
2016, according to the annual report of the NADMO, a storm event caused damages estimated 
at about $ 41,330 (NADMO Annual Report, 2016). Thus, the distance between the two study 
communities and this local storm hotspot, was taken as an indicator of the exposure of the study 
communities to storms (Table 3.4).  
 
Table 3. 4 Indicators of exposure to climate change impacts 
Exposure Akosua 
Village  
Woarabeba Data source 
Distance from storm hotspot (km) 4.3 2.7 NADMO, EMA 
Estimated sea level rise by 2060 (cm) 23.4 23.4 Sagoe-Addy and Appeaning-
Addo (2013); Davies-Vollum 
and West (2015) 
Variation in max temp (oC)  0.86 0.86 GMet 
Variation in min temp (oC)  0.91 0.91 GMet 
Variation in rainfall (mm/year)  6.60 6.60 GMet 
GMet (Ghana Meteorological Agency); NADMO (National Disaster Management Organisation). Storm hotspot is Sankor 
fishing community (Figure 3.1) which, according to NADMO incidence reports, is hit more frequently by storms. Variation 
in temperature and rainfall was estimated from 1988 – 2018 data records obtained from GMet. 
 
Estimated sea level rise for the Ghanaian shoreline was also considered as an exposure 
indicator (Sagoe-Addy and Appeaning-Addo, 2013; Davies-Vollum and West, 2015). Lastly, 
the statistical variance in daily minimum and maximum temperature and rainfall records from 
1988 to 2018 was computed as uncertainties in key atmospheric elements (Islam et al., 2014). 
These exposure indicators were additively aggregated assuming an equal measuring scale and 
units (Islam et al., 2014). Although intra-community exposure was the same for all households, 
the E variable was included in the equation in keeping with the adopted IPCC vulnerability 
definition. 
 
Sensitivity is commonly defined as the degree to which a system is or will be affected by shocks 
and stresses (Gallopín, 2006). In the context of this study, which focuses on a resource-
dependent fishing community, sensitivity was thought of as being characterised by level of 
resource dependency, indicated by households’ percentage monthly income from fishing, 
quality of housing, and number of dependents (Wongbusarakum and Loper, 2011; Marshall et 
al., 2009; Islam et al., 2014; Appendix L). Indicators used to estimate adaptive capacity are 




Using equation 2, a vulnerability score was estimated for each household based on the E, S, 
and AC indicators listed in Tables 3.5 and Appendix L. Before inclusion in the vulnerability 
model, all the indicators were normalised between 1 and 10 using Equation 3. 
Equation 3:  𝑁𝑜𝑟𝑚 (𝐼𝑖) = 1 + ((𝐼𝑖 − 𝐼(𝑚𝑖𝑛)) × (10 − 1))/(𝐼(𝑚𝑎𝑥) − 𝐼(𝑚𝑖𝑛)) 
Where Norm (Ii) is the normalised value of an indicator of a household, Ii is the actual value 
of that indicator, and I(min) and I(max) are the minimum and maximum values of the same 
indicator respectively. 
Another important question that had to be addressed was whether or not to weight the 
components of the vulnerability model. Previous studies that have applied weighting 
determined weights either by expert judgment, by regression, and/or principal component 
analysis (Hajkowicz, 2006). All these techniques have been criticised as being purely 
subjective, statistically biased, and leading to overemphasizing indicators since, in the real 
world, several variables not included in the model may be at play and even more important 
(Islam et al., 2014; Tapia et al., 2017; Mcloed et al., 2014). It has been recommended that a 
more transparent approach is to avoid such weighting altogether (Allison et al., 2009). For 
these reasons, weights were not applied to the indicators in the analysis.  
 
To understand how vulnerability is differentiated among households and which households are 
most vulnerable during major and minor fishing seasons, ANOVA analyses (α = 0.05) were 
used to compare households under three household categorisations – economic class, gender 
of household head, and vulnerability group. Vulnerability groups were derived by a quantile 
classification technique (O’Brien et al., 2004; Allison et al., 2009; Islam et al., 2014) that 
grouped the surveyed households into three clusters based on their vulnerability scores. Finally, 
further ANOVA analyses, and its non-parametric analogues where appropriate, were 
performed to investigate how each of the indicators of E, S, and AC differed between 
households. During FGDs in Akosua Village, the community explained that, normally, the 
major fishing season (August – March) which also spans the dry and minor rainy seasons, is 
when fishing activities are at their peak and household income flows are high. While household 
incomes are low or even zero during the minor fishing seasons (April – July) which is also the 
major rainy season. However, based on their experience and indigenous knowledge, low and 
erratic rainfall, as well as storminess in the major rainy season (also minor fishing season), 
subsequently result in low fish catches in the major fishing season. In their words, the major 
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fishing season is considered a ‘good season’ when catches are big and incomes are high as they 
expect it to be, and a ‘bad season’ when catches are meagre, and incomes are low, as they are 
in normal minor fishing seasons.  
 
 




This designation of fishing seasons as ‘good’ or ‘bad’ is purely subjective. Notwithstanding, it 
is important because it reflects the community’s perception of their wellbeing in any year, and 
how it is affected by changes in climatic elements. The effect of these seasonal changes in the 
nature of the fishing season on vulnerability was captured by questions about total household 
incomes during ‘good’ and ‘bad’ seasons in the household survey. This was also a modification 
made to the questionnaire during the fieldwork. Based on the importance of this ‘good’ and 
‘bad’ classification of fishing seasons in the communities, the results and discussion sections 
are nuanced around these seasonal periods. According to a key informant in Akosua Village, 
2014 was the most recent ‘good’ season because catches were comparable to a historic one in 
1983 (Akosua Village Opinion leader, 2018). In addition, as of the time the first fieldwork was 
being conducted, most respondents concurred that 2018 was the worst of ‘bad’ seasons. The 
percentage change in self-reported household monthly incomes between 2014 and 2018 was 
therefore estimated as an indicator of the possible economic impact of climate change on 
fishing livelihood. These analyses were first carried out on data from Akosua Village after the 
first fieldwork (Nov 2018 – Jan 2019) to understand intra-community household and temporal 
variations in vulnerability, which was successfully published (Koomson et al., 2020) and also 
forms a chapter of this thesis (Chapter 4). After the second fieldwork (Nov 2019 – Jan 2020), 
comparative analyses were performed between the two communities and between similar 
household categories in both communities in order to explore the effects of contextual 





3.6.3 Risk Mapping 
 
The information gathered during the risk importance and severity ranking exercise allow the 
results to be mapped in a bubble plot with three variables. Three indices (incidence, importance, 
and severity indices) were calculated from the data which are plotted with importance index on 
the y-axis, incidence index on the x-axis, and severity as the size of the bubble (Smith et al., 
2000; Tschakert, 2007; Nyantakyi-Frimpong & Bezner-Kerr, 2015). The calculation of each 
index is shown below: 
Incidence index (I) = proportion of respondents mentioning a particular challenge. 
Ranges from 0 - 1.  
Importance index (P) = ([r – 1)/(n – 1) × (-1) + 1;  
where r is the rank of a challenge and n is the total number of challenges identified by 
a respondent and averaged for all respondents mentioning that challenge. Ranges from 
0 – 1. The last variable (+1) at the end of the formula is not in the original. It was added 
in this study to allow for risks that had importance indices of less than 1 to still be 
plotted.  
Severity index (S) = mean number of pebbles assigned to each challenge, multiplied 
by 27. Ranges from 0 – 10 (0 for inconsequential impact and 10 for most disconcerting 
impact).  
 
The bubble plots of risk maps were analysed and compared between male and female-headed 
households. Also, because the severity was assessed for two time periods (major and minor 
fishing seasons) as described in section 3.7.1, statistical analyses (Wilcoxon Signed Rank test; 
α = 0.05) were performed to test if risk severity differed between fishing seasons, and in which 






7 In the original method, as used in Nyantakyi-Frimpong & Bezner-Kerr (2015), severity ranges from 0 – 5. In 
this study, it is multiplied by 2 to extend the range from 0 – 10 for better discrimination.  
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3.7 Case Study Research Quality Standards  
 
According to Yin (2014) which extensively discusses the practicalities of doing case study 
research, there are methodological procedures that can be followed to increase the credibility 
of findings from case studies and improve the utility of its findings. Three main measures are 
recommended: measures that ensure the transparency and trustworthiness of the research 
process, measures that improve validity of findings, and measures that ensure reliability of the 
study (Yin, 2014; Wright, 2015). A brief description of each of these case study quality 
standards and how they have been adhered to in this study to ensure that the findings are 




According to Green et al., (2006, p. 573), trustworthy in case study research develops from 
showing evidence that the researcher “was, in fact, there and did directly participate in the 
scenes of action with everyday participants.” According to Yin (2015, p. 197), this would 
enable readers to develop a deep understanding of the context studied and appreciate any 
actions, events, and sentiments expressed in their meaningful context. In this study, care was 
taken to ensure, as detailed in the data collection sections (3.7.1 – 3.7.4) that the researcher was 
physically, cognitively, and emotionally present. Physical presence was ensured as much as 
possible by being in the community to participate in their socio-cultural activities and through 
transect walks and direct observation. Cognitive presence was ensured by listening attentively, 
asking probing questions, and engaging in deep discussions, over a couple of several hours 
during surveys, interviews, FGDs, and key informant conservations. Emotionally, the 
researcher took part, for example, in sympathising with the loss of a net owner whose fishing 
assets were destroyed in the surf zone (incidence described earlier in section 3.7.4). The 
researcher also took part in net dragging (although not for the entire time it took) to gain 
personal experience of physical and emotional demands of the work of net draggers (the lowest 
economic rank in the communities) (Figure 3.3A). On one occasion, the research followed the 
fishmongers in Akosua Village to Swedru (Figure 3.1) to observe the experience they go 
through to sell their fish. Thus, besides the narratives of the several people interviewed, the 
discussions of the results are also based on a balanced personal experience of the subjective 





   
Figure 3. 4 (A) Blisters in my hand after few minutes of net dragging; (B) Fishmonger sitting 
in an alley at Swedru market to sell their fish. (B) removed due to data protection. 
 
3.7.2 Validity  
 
Validity entails the logical and factual soundness of explanations made about a phenomenon, 
i.e., how, and why it happened (Yin 2014; 2015 p. 197). From the contextual vulnerability 
standpoint, the factors that shape vulnerability are many and the interactions between them are 
complex. Thus, any causal explanations made on a subset of contextual variables must be 
shown to be valid. According to Yin (2014), there are three ways validity could be enhanced. 
First, by collecting data from a variety of sources and as much as possible from each source, to 
support any claimed relationships or explanations, as well as having key informants review a 
draft of the research findings – construct validity. Secondly, validity could be enhanced by 
following a pattern of explanation building, using logic models, and addressing rival or possible 
explanations to the phenomenon studied – internal validity. Lastly, validity could be enhanced 
by conferring with established theories, as well as comparing findings with previous studies in 
other contexts – external validity. In this study, multiple sources of data were collected as 
described in Section 3.7, Tables 3.2 – 3.4, and Appendix L. Also, both primary and secondary 
quantitative (e.g., climatic data) and qualitative data (interviews and FGDs) sources are used. 
These multiple evidence sources are drawn upon for triangulated analysis and discussion of the 
results. That is, drawing upon a variety of evidence sources to corroborate key findings. Also, 
initial results from the first fieldwork (Nov 2018 – Jan 2019) on social networks, risk mapping, 
community relationships, and a diagram of the complex interaction of all stressors on their 
fishing livelihood were presented for review by a cross-section of the people of Akosua Village 
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(men, women, young, old, opinion leaders, and Assemblyman) during the second fieldwork 
(Nov 2019 – Jan 2020). Comments, clarifications, and modifications made were incorporated 
to fine-tune the results and discussion. For internal validity, the logic of causal reasoning 
(Little, 1991) was leveraged in Chapter 5 to explore causal explanations for differences in 
vulnerability of the two fishing communities based on their contextual differences. Also, where 
appropriate, diagrams that clearly illustrate the relationship between local constructs are used. 
Lastly, for external validity, there is recourse to the contextual vulnerability and SLA 
theoretical frameworks throughout the discussion. In addition, examples, or precedence from 
rural coastal fishing communities in other developing countries in Africa and Asia are drawn 
upon to support the discussions and to make policy and management recommendations that 
can build adaptive capacity and reduce vulnerability to future climate and environmental 
change.  
 
3.7.3 Reliability  
 
Reliability refers to the consistency and transparency of the data collection and analyses 
process. Yin (2014) shows that reliability can be improved through the use of a case study 
protocol. This is a series of pre-determined questions or topics that directs the case study 
researcher to potential measures and evidence sources. For this study, a case study protocol in 
the sense in which Yin recommends was not developed. Rather, they were pre-determined 
questions and activities that guided both household surveys, SSIs, and FGDs (Appendix A, C, 
and D) to ensure the same procedure was followed for each data collection method. Also, the 
same local words were used in describing concepts to respondents. For example, each FGD 
started with participants describing what well-being or quality of life meant to them. The word 
“yie di” in the Fante language for well-being or quality of life was used in all the FGDs in both 
communities. Another approach to improve reliability was the use of photo aids and pebbles to 
facility accurate and consistent data collection on household expenditure and risk mapping 
respectively (Appendix B).    
 
3.8 Reflexivity and Positionality  
 
Researchers function as research instruments with possible biases and skewness which could 
affect the research process, leading to different, but equally valid conclusions and 
understandings of a research subject (Malterud, 2001; Coghlan and Brydon-Miller, 2014; 
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Holmes, 2020; Medzani, 2021). Thus, it is recommended in qualitative research that 
researchers engage in reflexivity, i.e., painstaking self-reflection throughout the research 
process to identify and critically examine their own positions, biases, and preconceptions in 
relation to the research context and participants (Mason-Bish, 2019; Williams, 2005; Bryman, 
2016; Coghlan and Brydon-Miller, 2014; Holmes, 2020). Disclosure of reflexivity and 
positionality is considered an important component in assessing the quality of qualitative 
research (Malterud, 2001). Others are of the view that it is an ethical rather than a quality issue 
(Sultana 2007; Holmes, 2020). As such, this section is placed between the section detailing the 
quality standards adhered to (section 3.7) and the next section on ethical considerations 
(Section 3.8). What follows is an honest and critical statement of the researcher’s positionality 
and how this is believed to have influenced various aspects of this study.  
 
3.8.1 Positionality Statement  
 
I came to this research as a “Winnebarian,” as people from Winneba refer to themselves. Both 
my parents are native Effutus, and we have lived in Winneba all our lives. Though my father 
was a son of a fisherman, and he himself was involved in fishing when he was a boy, he had 
been educated and moved out to live in the more urban part of Winneba, about 5 km away from 
the coast. As such, the subject of fishing and Winneba context were not new to me. Moreover, 
I had personal sympathy for the fisherfolk in Winneba due to stories I had heard from my Father 
about the precariousness of the fishing livelihood. I also had preconceived perceptions that the 
onset of the major and minor rainy season had become unpredictable. My personality as a son 
of a member of the Winneba traditional council and my socialisation into the township 
provided me with an already existing network of relationships and access to information that 
would have been inaccessible or difficult to access by someone with a foreign identity. 
However, during the period of conducting the research, I was domiciled in the UK. 
 
With regards to a researcher’s relationship to their research context and participants, two 
common positionality references are used. That is the ‘insider’ or ‘outsider’ binary (Coghlan 
and Brydon-Miller, 2014; Malterud, 2001; Holmes, 2020). Insiders or ‘researchers at home’ 
refers to researchers who share some dimensions of identity (for example, age, sex, cultural 
group, personal history, social networks, etc.) with their research participants, while outsiders 
are those who do not share identities (Wiederhold, 2015; Medzani, 2021). My age and gender 
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identity in relation to respondents in the research communities did not pose any positional 
effects that I was conscious of. However, returning to a place that essentially, was home 
presented some positional dilemmas for me. Was I an insider or an outsider, none, or both? 
Certainly, the fact that I am an Effutu with extensive social networks, and personal experience 
of life and changes in Winneba makes me an insider to some extent. This had both advantages 
and challenges for the research process. In terms of advantage, as already stated, being an 
insider provided extensive local networks to leverage in identifying key informants for 
interviews, and the ability to build trust and rapport easily and quickly with respondents and 
participants. For example, my father was instrumental in gaining access to the Paramount Chief 
of Winneba for an interview, as well as other officials at the EMA. The challenge, however, 
was that, being an insider on some occasions limited how probing and critical I was about some 
of my interviews. For example, when interviewing the manager of the Town and Country 
Planning, who was not a Winnebarian, he had expected me to know better since I was a native. 
Also, since he knew that my father was a member of the traditional council, both of us avoided 
the discomfort of discussing critical questions about land use planning, especially around the 
MPRS and issues of illegal land sales around that area. Also, I needed to observe some protocol 
when interviewing the Chief of Winneba, and I could not bring myself to ask for his permission 
to record the conversation. So, I personally opted for notetaking instead. Moreover, I dared not 
show any disagreement or appeared to be critically probing of his responses. I was acutely 
aware of a power asymmetry that I could not negotiate, and its effect on my ability to be as 
critical and probing of his responses.  
 
In Akosua Village, my entry into the community was facilitated by the former site manager of 
the MPRS. The Assemblyman and some of the village elders were initially apprehensive of the 
fact that I was an Effutu. As I later understood, this was due to the several conflict issues they 
had with the natives over their settlement and land use rights. However, this initial 
apprehension was overcome when I informed them of my UK residency and my affiliation 
with the first supervisor who had previously done some research in the community. 
Notwithstanding, I am aware that due to these insider challenges, I may have missed certain 
critical information and/or clarifications on some institutional and socio-cultural issues. To the 
members of Akosua Village, I was probably more of an outsider than an insider. This is 
because, first, although I was a Winnebarian, I belonged to the elite section, and I knew 
relatively little about their fishing livelihood and the coastal life. This became very obvious on 
my first visit to Akosua Village when I learnt about net owners and the economic classification 
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of the community, upon which I had to modify my household survey. It was also because they 
spoke the Ewe language while I spoke the Effutu language, although the common Fante 
language was used throughout my time in Akosua Village. However, in Woarabeba, it was not 
clear whether I was an insider or an outsider. This is because, although the Chief and some 
people of Woarabeba were Effutus, many others were not. As such, I used both the Effutu and 
Fante languages there. Besides, I still knew very little about their lives as a Winnebarian 
resident in the UK. Moreover, the fact that I carried a backpack with questionnaires and a 
recorder portrayed me as a researcher as they had seen in the past. This led to angry rejections 
in some households which were understandable due to their past disappointments. In both 
communities, I overcame the outsider orientation by being transparent about my identity and 
the purpose of the research, as well as, using the Effutu language where possible, and partaking 
in their social and livelihood activities as much as possible. On several occasions, I 
endeavoured to neutralise the peoples’ outsider perception of me by deliberately opting to sit 
in the sand with them when offered a seat. However, at other times during the household 
surveys and FGDs, I deliberately adopted the outsider and ignoramus orientation in order to 
probe for clarity or for further details on issues under discussion. This often proved 
advantageous to the data collection as it allowed the respondents or participants to open up 
with complaints, criticisms, accusations, and sentiments about what they felt strongly about. In 
so doing, I noticed that I was being ascribed a new identity outside the insider-outsider binary 
by the participants. They were looking up to me to use the information they were giving to seek 
or advocate for development for their community and livelihood. I became aware that I was 
being depended upon as a potential initiator of development for the community. Though I was 
careful not to promise anything, I perceived that I had subconsciously taken on this identity by 
the increased confidence and determination with which I conducted the rest of the research. 
Stepping out of the field to analyse and report the research findings, I did not necessarily feel 
the insider-outsider dichotomy as when I was in the field. However, I did experience the sense 
of responsibility the community had unconsciously ascribed to me, which perhaps had biased 
my analyses and interpretation of the data in search for findings that could lead to positive 
changes in the lives and livelihoods of the communities. In essence, I had experienced a fluid 
positionality throughout the study, which I either took advantage of or controlled. Although I 
have adhered strictly to epistemological standards for conducting the research, I am aware that 
my personal background and embeddedness in the research context in order to experience and 
empathise with the research participants may have coloured my analyses of the results and the 
choice of issues to emphasise in the discussions within the scope of the research objectives.  
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3.9 Ethical considerations 
 
Several measures were put in place to ensure that the research was conducted in the most ethical 
way. The consent of all participants in interviews and focus group discussions were sought 
before they were recorded. This was after self-introduction and disclosure of the purpose of the 
study. No recordings were made where consent was not given. It was also made clear to 
respondents and participants of the survey and focus groups that their participation is voluntary, 
and they can choose not to answer any question, and to end the discussion whenever they did 
not wish to continue. They were also made aware that their personality is completely 
anonymous as far as this research is concerned, and that the information they would give was 
solely for the purpose of this research, will not be used for any other purpose, and will not be 
shared with any third parties. In line with this, the transcription of the recorded interview and 
the quotations that have been used from them have been anonymised as much as possible. This 
was done by excluding names of respondents, interviewees, and key informants, and using only 
their titles, the type of interaction, their location, and the date of the interaction (e.g., 
fishmonger/FGD/AkosuaVillage/Nov/2018). Full anonymity could not be achieved for some 
respondents, e.g., Chiefs and government officials (Appendix K) due to reference to their 
traditional or political leadership positions. As described in earlier sections, data collection 
often took a lot of patience on the part of respondents and participants, and also several hours 
out of their time. This was appreciated with a gift in the form of bars of washing soap for each 
household. After the time-consuming discussions in almost all of the nine (9) focus group 
meetings, some participants raised questions about the essence of the effort, although this was 
clearly emphasised before each meeting. Others were at pains to emphasise that they had taken 
part in several of such meetings in the past, out of which nothing tangible had happened to 
improve their lives and livelihoods. Their expectations and demands for assurance that their 
involvement in yet another focus group would produce some beneficial development in the 
community had to be carefully managed. The temptation to promise them development 
initiatives from the study was strenuously avoided by explaining all over again that this study 
was purely for academic purposes, but that recommendations would be made that could lead 
to improvement in the lives and livelihoods if implemented. This explanation was offered with 
all sincerity based on a deep empathy for their livelihood conditions, and carefulness not to 
inflict on them a fresh feeling of raised hopes and disappointment that past researchers had 




3.10 Limitations of the study 
 
The findings presented from the research have to be considered in light of some limitations. 
The first limitation of the study is the insufficiency of the climatic data, and also the limited 
depth of the analyses that have been performed. The atmospheric records that the GMet holds 
about Winneba are limited to Sunshine hours, rainfall, and daily minimum and maximum 
temperatures. Thus, by default, the analyses of climatic changes are limited by the available 
climatic records. Moreover, several months and years of temperature and rainfall data were 
missing, which also places a limitation on the accuracy of the climate changes observed through 
the analyses. Furthermore, it was not an objective of this study to perform elaborate 
climatological analyses on Winneba weather records. For the purpose of exploring local 
scientific evidence for climatic change, the climate data analyses are limited to basic time-
series analyses which assess deviations of the atmospheric parameters from their average over 
the record period. This was considered sufficient to verify or critique local perceptions of 
climatic changes in Winneba. No predictions about the trajectory of the climate and future 
changes in weather patterns in Winneba have been made in this study. Notwithstanding, 
Davies-Vollum et al., (2015) have predicted sea-level rise by the end of the current century for 
Akosua Village, which could be complemented with more local level climatic predictions. This 
would provide a stronger basis for climate-smart municipal planning, particularly in the area 
of livelihood development and land-use planning in the coastal areas. The study also sought to 
confirm reported changes in fish catches and household incomes with fish catch monitoring 
records from the Winneba Fisheries Department. However, catch monitoring had only recently 
begun (in 2018), and the available records were not sufficient to meet the analyses objective. 
Thus, the validity of the findings on household income changes and economic impacts from 
fewer fish catches are dependent on the accuracy of anecdotal reports from the community, 
supported, at least, by national records of reducing CPUE (MoFAD, 2011; Sackey-Mensah, 
2012; Asiedu and Nunoo, 2015; Tobey et al., 2016; Lazar et al., 2020). Due to the global 
pandemic, a final fieldwork season could not be arranged to present the final draft of the 
findings of the study for validation in Woarabeba community. The final findings, for example, 
risk maps in Woarabeba may have been interpreted in a way that could have been improved in 
accuracy and validity if it were possible to present it for validation. Lastly, it was emphasised 
in the description of the vulnerability model used (Equation 1) that weights were not applied 
to the variables, and that this was a recommendation from previous studies (Allision et al., 
2009). However, it is reasonable to think that in reality, all the variables do not have the same 
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importance for all households. Instead of assigning weights by regression or Principal 
Component Analysis (Hajkowicz, 2006), a more realistic approach, would be to have 
performed indicator rating activities with various household categories in FGDs. This method 
would produce a more dynamic and realistic insight into differential vulnerability which would 
be more useful for adaptation planning. However, this is an extremely time-consuming 
approach that although included in the FGD guide (Appendix D) could not be completed during 
all the meetings. This is also because the household questionnaire and FGD activities were not 
pre-tested before using them in the field due to time constraints. Some of the practical 
challenges in time management could have been identified and the participatory activities 
prioritised accordingly had there been the opportunity to pre-test the materials before using 




CHAPTER 4: LOCAL EVIDENCE OF CLIMATIC CHANGE AND 




In the preceding chapters, the literary foundations and theoretical frameworks that informed 
the research objectives, and within which the findings of the study will be discussed and 
grounded are discussed. This Chapter and those that follow present the analyses, results, and 
critical discussions of the findings of the study. The findings discussed in this Chapter address 
three key research questions: does local climate data confirm perceptions of climate change 
and climate variability?; what is the economic impact of climate change on fishing livelihood?; 
and who are the most vulnerable to climate change in the fishing communities, and why?   
 
4.1 Local Evidence of Climatic Change (Temperature, Rainfall, Sunshine-hours) 
 
Figure 4. 1 Average daily minimum and maximum temperatures for Winneba from 1964 – 
2018 (54 years) (Data source: Ghana Meteorological Agency). Years 2009 – 2014 are excluded 
as data was not available from GMet. 
 
Figure 4.1 shows that average daily maximum temperatures have remained largely stable 
between 1989 and 2018. However, average daily minimum temperatures have increased by 
0.65°C during the same period. This local data corroborates the IPCC’s finding that globally, 
night-time temperatures are increasing faster than daytime temperatures with implications for 
crop and animal production (IPCC, 2014; Fu et al., 2016). Figure 4.2 also shows that minimum 
daily temperatures in the last climatic period (30 years) have been consistently above the 
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average for the period analysed, although there are missing data for some years in the second 
climatic period (1964 - 1990). Similarly, there were large amounts of missing daily maximum 








































































































































































































































Figure 4. 2 Minimum daily temperature anomalies between 1964 – 2018 (53 years) for 









































































































Period average: 23.1 
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Figure 4.3: Maximum daily temperature anomalies between 1980 – 2018 (38 years) for 
Winneba (Data source: Ghana Meteorological Agency) 
 
Notwithstanding, the results show that 2015 – 2018 recorded the lowest ever maximum daily 
temperatures (Figure 4.3). This could be attributed to the fact that the last decade has been the 
wettest within the period under analysis (Table 4.1). The result of the analysis of changes in 
daily sunshine hours, which is the duration of sunshine in a day and used to determine the 
sunniest days, is shown in Figure 4.3. The result shows anomalies in average sunshine hours 
from 1960 – 2018 (58 years). The average for the entire period analysed is 6.6 hrs. The result 
shows that the last two decades (1999 - 2018) have recorded sunshine hours that are 
consistently high above the period average, as compared to high and low fluctuations in the 
previous two decades (1979 - 1998). In effect, the last two decades have been much sunnier 
































































































































Figure 4. 3 Sunshine hours anomalies between 1980 – 2018 (38 years) for Winneba (Data 
source: Ghana Meteorological Agency) 
 
In terms of rainfall, the results confirm Winneba experiences a bimodal annual rainfall pattern 
(Figure 4.4) which is common for all ecological zones in Ghana (Asare-Nuamah and 
Botchway, 2019). It shows that there is a major rainy season which generally starts in April 
and ends in June, and a minor rainy season that starts from September and ends in November 
each year. Total annual rainfall shows significant variation (Figure 4.5) over the 51 years period 
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(1966 - 2017). There have been periods of high rainfall and periods of very low rainfall, 
alternating every 2 – 3 years. Despite the variation, total rainfall shows an increasing trend over 
the period. This does not tally with the perception of the community. Members of the 
community feel that there are less and less rains. Figure 4.6 confirms that although rainfall in 
Winneba is characterised by large variations, total rainfall in the last decade has consistently 
been above the average for the analysis period, with 2013 standing out as a particularly dry 
year within that decade. 
 
 
   
Figure 4. 4 Annual rainfall pattern in Winneba Municipality for the past 54 years (1964 – 



























































































































































































Figure 4. 6 Rainfall anomalies between 1964 – 2017 (53 years) for Winneba (Data source: 
Ghana Meteorological Agency) 
 
Table 4. 1 Number of days in the major and minor rainy seasons in Winneba from 1989 – 
2018 recording rainfall greater or equal to 14 mm, and total rainfall in each decade. 
Period 
 Number of ≥ 14 mm/24 hrs rainfall 
days 














D1 107 27 28  2535.5 520.7 646.1 
D2 120 34 27  4265.1 1044.1 897.2 
D3 110 39 40  4621.2 1109.0 1417.1 
D1 – (1989 - 1998), D2 – (1999 - 2008), D3 – (2009 – 2018). *Data for 2018 is from January to September. 14 mm is chosen 
as the lower limit for substantial rain because it is the least average rainfall for 10 major seasons in D1.) 
 
Decadal periods with incomplete rainfall data for all the years (i.e., from 1964 - 1988) were 
excluded and further analyses were conducted on the data for the 30-year period from 1989 - 
2018. Average annual rainfall for that period is 834.3 mm/yr. This is much higher than the 
average annual rainfall recorded within the dry equatorial climatic zone (400 – 500 mm/year) 
within which Winneba lies (Ghana Statistical Service, 2014; Ankrah, 2018). Contrary to 
community perceptions, the annual rainfall shows an increasing trend over the last 30 years, 
although it has indeed been very erratic (Figure 4.5). Furthermore, from Table 4.1, the number 
of ≥ 14 mm/24 hrs rainfall days outside seasons (i.e., 40 days) and the total amount of rainfall 
outside seasons (1417.1 mm/decade) recorded in the last decade (D3) represent an average 
increase of 45.5% and 88.6% respectively, compared to the two previous decades (D1 and D2). 
Thus, the distinctiveness of the major and minor rainy seasons is being blurred with an 
increasing number of rainfall days and total rainfall outside them. Consequently, the results do 












not corroborate perceptions of reducing rainfall within the communities. They are not entirely 
incorrect though. What they possibly have not taken cognisance of, is the fact that rainfall is 
increasingly being spread into other months of the year. The data also shows some evidence of 
rainfall intensification. Further analysis revealed that there has been almost a two-fold increase 
in the number of ≥ 100 mm rainfall days in the last decade compared to the previous two. 
 
4.2 Climate Change Impact on Fishing Livelihood 
 
A comparison of household monthly incomes between 2014 and 2018 showed that incomes 
have reduced by about 90% within the 4-year period, not considering the effect of inflation. In 
the literature review, it was revealed that artisanal fishing is a significant contributor to food 
security and poverty alleviation in coastal areas (Béné, 2006; Belhabib et al., 2015) and 
supports the lives of about 20% of the Ghanaian population (Nunoo et al., 2014). The 90% 
reduction in household incomes demonstrates the magnitude of impact that reduced fish 
catches have on the economy of coastal fishing communities. With such a considerable impact 
on incomes, food security is threatened, and many households might sink deeper into poverty 
in the absence of adaptation interventions. Although climate change processes in the marine 
environment affect the productivity and availability of fish, the economic impact from reduced 
fish catches cannot be attributed to climatic change processes alone. It has been noted already 
that climate change interacts with other non-climatic stressors in complex ways to impact 
fishing livelihoods, such that the specific impacts of climate change alone on the economy of 
fishing communities cannot be accurately isolated (Monirul Islam et al., 2014; McCubbin et 
al., 2015; Nyantakyi-Frimpong and Bezner-Kerr, 2015). Several authors have argued that 
vulnerability to natural hazards is embedded in the political economy of a context, as well as 
the resilience of the resources upon which people's livelihoods depend (Adger, 1999; Adger, 
2000; Adger et al., 2005; Gallopín, 2006; Tanner et al., 2014). Yet still, other studies have 
suggested that climatic stressors are of less importance to natural resource-dependent 
communities than non-climatic stressors such as limited access to resources and infrastructural 
deficits (Tschakert, 2007; McCubbin, Smit and Pearce, 2015; Nyantakyi-Frimpong and 
Bezner-Kerr, 2015). A limited number of studies (e.g., McCubbin et al., 2015; Malakar et al., 
2018) have attempted to explicate the relative importance of climatic and non-climatic stressors 
to coastal fishing communities with inconclusive results. For example, McCubbin et al., (2015) 
show that non-climatic stressors are priority problems for fishing communities, while Malakar 
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et al., (2018) posit that it depends on the spatial and functional scale (rural to urban) being 
considered. In Chapter 7, evidence from the findings of this study is contributed to further 
elucidate the relative importance of climate change and socioeconomic stresses on lives and 
livelihoods in coastal rural fishing communities. The results here however suffice to assert, that 
indeed, the reduction in maximum fish catch and revenue potential has a significant economic 
impact on fishing households, and this could either be attenuated or exacerbated by socio-
economic factors. 
4.3 Household Vulnerability  
 
At the community level, an ANOVA test to compare the vulnerability of all households 
between good and bad seasons showed a significant increase in bad seasons (ANOVA test, p 
= 0.01). In the estimation of the vulnerability index, the only variable that was varied between 
‘good’ and ‘bad’ seasons was monthly income. Although other contextual socioeconomic and 
policy factors are important covariates as already acknowledged (Adger, 1999; Monirul Islam 
et al.,, 2014; Cinner et al., 2018; Freduah et al., 2019), they are not explicitly analysed in this 
chapter. They are addressed in Chapter 7. The significant increase in vulnerability associated 
with the change in monthly incomes, therefore, demonstrates how contextual socioeconomic 
factors can latently act in concert with a dwindling resource-base to increase the vulnerability 
of fishing households (Adger, 2000). It also reflects previous findings on how local 
communities are and will be affected by predictions of a global decrease in maximum fish yield 
and revenue potential due to climate change (Lam et al., 2016).   
At the household level, significant differences in vulnerability were found only amongst the 
statistically derived vulnerability groups (p = .01 and .01 for good and bad seasons respectively; 
Table 4.2). The results suggest that in both ‘good’ and ‘bad’ seasons, all households 
irrespective of economic class are equally vulnerable (Table 4.2). An analysis of income 
distribution showed that there was high-income inequality in the community during the ‘good’ 
season, which is reduced slightly in the ‘bad’ season (Gini index = 0.64 and 0.47 respectively). 
This is deemed to be the major reason for equality in vulnerability during the ‘bad’ season. 
This is elaborated further in the next chapter which compares the vulnerability between Akosua 
Village and Woarabeba. Furthermore, following the ANOVA test, a Tukey post hoc test 
showed a significant vulnerability difference between net owners and their net draggers (p = 
0.03) during the ‘good’, but not the ‘bad’ season. Interviews with some net owners revealed 
that, in ‘bad’ seasons, the dire economic situation often forces them to altruistically bear the 
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responsibility for their boat crews’ and some of their net draggers’ subsistence. This finding 
has utility in the design and equitable distribution of adaptation interventions. It shows that 
adaption support interventions should not focus predominantly on the poorest and often most 
vulnerable (Denton, 2002; Pelling and Garschagen, 2019). It is equally necessary to bolster the 
ability of the relatively wealthier, who also often have greater responsibilities of care within 
the community. However, it must first be sufficiently established that, patterns of relationships 
within the socio-economic context of a community exhibit this altruistic feature. 
 
Table 4. 2 Statistical differences in fishing household vulnerability based on household 
categorisation 
Season  Vulnerability (p-value) 






Good  .07 .40 .01 
Bad  .16 .50 .01 
Economic classes (net owner, boat crew, net dragger, fishmonger, petty trader, other occupation); Gender (male or female 
household-head); Vulnerability group (Low, Moderate, High) (α = 0.05). 
 
Table 4. 3 Key household characteristics of vulnerable households in the current “bad” 
season 
 Vulnerability group 
Characteristics Low Moderate High  
Age range of household head (years) 28 – 72 24 – 70  26 – 55  
Average length of residence (years) 33.6 35.3 30.0 
Mean number of children 2 3 3 
Average monthly income – GS (US$) * 932.84  410.01 368.26 
Average monthly income – BS (US$) * 89.17 45.95  41.48 
* At the time of this study US$ 1.00 = GHS 5.50 (www.xe.com). GS – ‘good’ season; BS – ‘bad’ season. 
 
Results in Table 4.3 shows that the most vulnerable households are those whose heads are the 
youngest, have lived relatively less longer in the community, have at least three children, and 
earn, on average, less than US$ 400.00 and 45.00/month in ‘good’ and ‘bad’ seasons 
respectively. Tables 4.4 and 4.5 show furthermore, that the most vulnerable household group 
includes both male and female-headed households and all economic classes. This demonstrates 
that the most vulnerable are not always women and the poorest as argued by some authors 
(Denton, 2002; Nelson et al.,, 2002; Islam, 2011; Pelling and Garschagen, 2019). Table 4.4 
shows that the majority of female-headed households (66.7%) were in the high vulnerability 
group during ‘good’ seasons. In the same season, in terms of economic classification, Table 
4.5 shows that all petty traders and up to half of the fishmongers (all women) were in the high 
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vulnerable group. In the ‘bad’ season, however, the proportion of female-headed households 
and petty traders in the high vulnerability group reduced by about 10% (Table 4.4) and 50% 
(Table 4.5) respectively. Conversely, Table 4.5 shows that the proportion of net owners and 
boat crew (all men) in the low and moderate vulnerability groups respectively in the ‘good’ 
season reduced in the ‘bad’ season. This increased their proportions in the moderate and high 
vulnerability groups respectively. In effect, female-headed households were relatively better 
off in the ‘bad’ season. To find an explanation for this, households’ involvement in alternative 
livelihoods (management approach, Appendix L) was analysed. This approach was based on 
the theory that alternative livelihoods are a risk-reduction strategy for resource-dependent 
households (Wicander and Coad, 2015; Stacey et al.,, 2019). The results (Table 4.4) showed 
that indeed, more women were involved in alternative livelihoods than men, confirming the 
fact that livelihood diversification is an effective strategy for reducing vulnerability (Hussein 
and Nelson, 1998; Scoones, 1998; Allison and Ellis, 2001).  
The observed seasonal dynamics in vulnerability, in relation to gender and economic class 
classification, highlights the importance of looking beyond gender and adopting an 
intersectional perspective (Kaijser and Kronsell, 2014; Thompson-Hall et al., 2016) when 
searching for and prioritizing vulnerable households. This is because, as the results 
demonstrate, men and even richer households could at times be relatively more vulnerable. 
While pre-existing social identities like gender, economic class, and ethnicity are good starting 
points for identifying and prioritizing critically vulnerable households, the target group may 
not lie within the categories that these social identities singularly characterize. Rather, it may 
be a unique configuration of households from all categories of the chosen social identities. As 
such, this unique group must be analytically sought for, if adaptation or development 
interventions will be equitably and efficiently distributed. For example, there is a 100% 
probability that a woman who is also a petty trader chosen at random is in the high vulnerable 
group in the good season, while there is only a 50% chance that a fishmonger will be in that 
group (Table 4.5). An intervention that is fisheries-biased therefore will miss the most 
vulnerable women. Similarly, while net draggers are a lower economic class compared to boat 
crew, the latter have 50% probability of being in the high vulnerability group in the bad season, 
while the former have 35% of being in the same group (Table 4.5). 
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Net owner Boat crew Net dragger Fishmonger Petty trader Other 
occupation 
Good  Bad Good Bad Good  Bad Good  Bad Good  Bad Good  Bad 
Low % in V group 42.1 36.8 15.8 - 15.8 - 10.5 -   15.8 21.1 
% in Economic class 61.5 53.8 25.0 - 15.0 - 33.3 -   50.0 66.7 
Moderate % in V group 20.0 25.0 20.0 15.0 50.0 - 5.0 -  5.0 5.0  
% in Economic class 30.8 38.5 33.3 25.0 50.0 - 16.7 -  50.0 16.7  
High % in V group 5.0 - 25.0 30.0 35.0 - 15.0 - 10.0 5.0 10.0 - 
% in Economic class 7.7 - 41.7 50.0 35.0 - 50.0 - 100.0 50.0 33.3 - 
 “% in V group” is the percentage of respondents from the different economic classes that make up a vulnerability group. “% in economic class” is the percentage of respondents within a 
particular economic class in the low, moderate, and high vulnerability groups. Rows: percentage totals for each vulnerability group is 100.0 for each of the ‘good’ and ‘bad’ seasons. Columns: 
percentage totals for each economic class is 100.0 for each of the ‘good’ and ‘bad’ seasons. (-) represent unchanged percentage from ‘good’ to ‘bad’ season.
Vulnerability class 
 Male-headed HH (%)  Female-headed HH (%) 
 GS BS  GS BS 
  Low  34.0 34.0  22.2 22.2 
 Moderate  38.0 36.0  11.1 22.2 
 High  28.0 30.0  66.7 55.6 
 
 Involved in alternative 
livelihood(s)* 
 
30.0   55.6 
 
 * is a sub-indicator of management approach (risk behaviour, innovation, and involvement alternative 
livelihood) which differed significantly between male and female-headed households (HH) (ANOVA; 
p = 0.03; α = 0.05). See Table 9. 
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Table 4. 6 How indicators and indices of household sensitivity and adaptive capacity to climate 
change are differentiated by economic class, gender and vulnerability group. Values are p-values. 








group (GS)  
Vulnerability 
group (BS) 
Vulnerability index 0.07 0.38 0.01 0.01 
Sensitivity indicators     
Percentage income from 
fishing 
0.70 0.67 0.35 0.35 
Quality of house 0.19 0.79 0.01* 0.01* 
Number of children 0.70 0.54 0.25 0.11 
Sensitivity 0.77 0.76 0.01* 0.01* 
Adaptive capacity indicators 
Use of technology 0.35 0.97 0.08 0.06 
Social capital 0.01* 0.82 0.01* 0.01* 
Financial capital 0.51 0.85 0.01* 0.01* 
Monthly income (GS) 0.01* 0.03* 0.14 0.62 
Monthly Income (BS) 0.01* 0.76 0.97 0.92 
Physical capital 0.13 0.95 0.04* 0.17 
Management approach 0.05* 0.03* 0.54 0.63 
Human capital 0.03* 0.52 0.07 0.02* 
Workforce 0.96 0.68 0.03* 0.02* 
Possession of health 
insurance 
0.41 0.24 0.09 0.12 
Experience (years) 0.40 0.12 0.18 0.19 
Natural capital 0.02* 0.99 0.01* 0.01* 
 Adaptive capacity (GS) 0.01* 0.11 0.01* 0.01* 
Adaptive capacity (BS) 0.01* 0.17 0.01* 0.01* 
*Indicates significant difference (normalised values used) between identity categories at α = 0.05. Significant differences in both 
‘good’ (GS) and ‘bad’ (BS) seasons are detected by Kruskal-Wallis Test for all indicators/indices except sensitivity, experience, 
management capital, and adaptive capacity which are analysed by ANOVA. HH-H (Household Head). 
 
 
4.4 Entry Points for Adaptive Capacity Enhancement  
 
Table 4.6 summarises the factors that significantly differed amongst households depending on 
which household categorisation is adopted. It shows summarily that the socioeconomic factors that 
significantly differentiate households’ vulnerability to climate change are: quality of house 
(sensitivity indicator); and social, financial, human, and natural capitals (adaptive capacity 
indicators). These may be considered the important entry points through which investment, as 
noted by Chambers and Conway (1992), could be made to enhance the community’s adaptive 
capacity. In fact, according to FAO, there are similar communities involved in beach seining along 
the West African coastline, particularly in Togo and Benin (Figure 3.1), where seining contributes 
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70 – 80 percent of total marine catches (Tietze et al., 2011). Since the social organisations of beach 
seining communities in West Africa and even in some East African countries like Mozambique are 
similar (Tietze et al., 2011), the suggested entry points could be used as starting points for 
identifying which aspects of the lives of fishing communities that interventions should be targeted 
during adaptation planning.  Overall, although the results may be considered as being only a 
snapshot of what is a highly dynamic socio-ecological and economic system, they do provide fairly 
generalizable insights into the factors that characterise the vulnerability of rural coastal fishing 
communities along the Ghanaian and, indeed, the West African coastline. 
 
4.5 Conclusion and Contribution to Knowledge 
 
The climatic data analyses show local evidence of changes in weather conditions in Winneba since 
records began in 1964. The results show an overall increase in rainfall in the last decade, which 
does not corroborate local perceptions of reduced rainfall. In addition, the data shows evidence of 
rainfall intensification and a 0.65°C increase in minimum temperatures over the last three decades. 
In terms of economic impact, the findings suggest that household incomes have reduced by about 
90% in the last 4 years, which is attributable to an interaction of climatic and non-climatic factors. 
In terms of household vulnerability assessment, the findings show that generally, the most 
vulnerable households are not necessarily women or poorer households. Rather, they are from all 
gender and economic group categories, depending on whether a fishing season, according to the 
community, is ‘good’ (big catches, more income) or ‘bad’ (meagre catches, less incomes). Finally, 
the findings show that the factors that contribute to shaping and differentiation the vulnerability of 
fishing households differ depending on which household categorisation is used. It demonstrates 
that an intersectional understanding of climate change vulnerability is essential for improving 
adaptation project design, planning, and implementation. The findings make three main 
contributions to understanding vulnerability in coastal rural fishing communities: 
 
1. The most vulnerable households are not automatically women and poorer households. 
Although that is widely the case in most rural resource-dependent communities, the 
context-specific socio-economic organisation of a community could alter vulnerability 




2. The factors that significantly contribute to differentiating vulnerability among households 
differ depending on whether households are categorised by economic class, gender of 
household-head, or vulnerability group. Statistical clustering methods produce 
vulnerability groups with higher demographic diversity which are more insightful and 
useful for adaptation planning.  
 
3. An intersectional understanding of how vulnerability is differentiated within a community 








CHAPTER 5: VULNERABILITY PATTERNS IN AKOSUA VILLAGE AND 




In Chapter 4, an inductive approach was taken to explicate differential vulnerability within Akosua 
Village using various household categorisations (gender, economic class, and vulnerability group 
of household-head) and comparing vulnerability in good and bad fishing seasons. In this Chapter, 
a deductive approach is taken to link differential vulnerability between the two study communities 
to environmental, sociocultural, and economic similarities and differences. By comparing and 
contrasting the two study communities, the goal of this chapter is to address the question of how 
various pre-existing contextual structures differentiate experiences of vulnerability. 
5.1 Contextual similarities and Difference  
 
Table 5. 1 Comparison and contrast between Akosua Village and Woarabeba fishing 
communities 
Characteristics Akosua Village Woarabeba 
Comparison (same for both communities) 
Population (α) 500 < α < 600 
Setting  Gulf of Guinea coastline  
Local geopolitical region Effutu municipality 
Natural resource management Wildlife Division, Winneba 
Major livelihood Small-scale fishing (beach-seining) 
Crew organization Net owner – Boat crew – Net haulers  
Key natural resource endowments Sea, lagoon, sandy-beach, coconut trees 
Predominant housing Mud walls, screed floors, thatch roofs 
Infrastructure Basic: partial electrification and water supply 
Contrast  
Ethnicity Predominantly migrants (-) Mixed (+/-)  
Rural-Urban distance Proximate (+/-) Distant (+/-) 
Mangrove forest health Depleted (-)  Dense (+) 
Lagoon conservation status Designated (Ramsar site) (+/-) Not designated (+) 
Beach-seining model Daily wage (+/-) Annual contract arrangements (+/-) 
Crew sizes 12 – 35 (-) 25 – 45 (+) 
Community leadership (traditional) Absent (-) Present (+) 
Political party affiliation  NDC (opposition) NPP (incumbent) 
Number of conflict issues Seven (-) One (+) 
(+) positive and (-) negative deductive implications for resilience building. NDC (National Democratic Congress); 
NPP (New Patriotic Party). 
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Table 5.1 maps out some of the similarities and differences between the two study communities. 
The two communities have a similar population size according to the latest national census report 
(NSS, 2010). Both communities are within the same geopolitical region and under the same local 
government administration. Also, both communities are under the management jurisdiction of the 
Wildlife Division of the Forestry Commission of Ghana. Both communities trace their fishing 
practices to the Volta region of Ghana, from where their earlier settlers had migrated and/or learned 
beach-seine fishing (Appendix E(1 & 2)). According to key informants, however, Woarabeba was 
established before Akosua Village. Both communities are situated on the shoreline of the Gulf of 
Guinea and have similar natural resource endowments (the sea, a lagoon, the sandy beach, and 
coconut trees). The housing type in both communities is also very similar. They are simple houses 
with mud walls, mud floors, and thatch roofs. A few houses are being renovated or rebuilt with 
more durable materials like cement blocks, screed floors, and galvanised roofing sheets. 
Infrastructural development within both communities is very basic. Electrification is not extended 
to all parts of both communities and water supply is through 2 – 3 standpipes located at vantage 
point within the communities. Thus, in terms of geographical features, demography, geopolitical 
administration, livelihood activity, natural resources endowment, and level of infrastructural 
(under)development, the two communities are quite similar. 
 
Key differences however exist between the two communities. Akosua Village is a settler fishing 
community. Although the community had settled about a century ago, descriptive analysis of the 
household survey data shows that about 73 percent of the respondents could not speak the 
indigenous Effutu language of the Winneba people either partially or fluently, and about 50 percent 
of them could not understand it at all (Appendix G). Woarabeba, on the other hand, has indigenous 
Effutu roots. The household analysis (Appendix G) revealed that about 80 percent of the 
respondents could speak the indigenous Effutu language either partially or fluently, and about 89 
percent of them could understand it either partially or completely.  
 
In terms of rural-urban distance, Akosua Village is almost merged into the rapidly developing 
western coastline of Winneba. A few meters outside the community can be found a three-star hotel 
and beach resort, guest lodges, a University, and several small businesses. The main road that 
connects other villages, towns, and cities to Winneba, which also passes through the centre of the 
85 
 
town, leads right to the entrance of Akosua Village. Conversely, Woarabeba is remotely removed 
from the urban Winneba township. Akosua Village is about 2.4km from the central Winneba 
hospital and market facilities, while Woarabeba is about twice that distance (4.6km). The road 
leading to Woarabeba is untarred and hardly motorable after heavy rainfall, particularly, during the 
rainy seasons.  
 
The muni lagoon and its catchment are designated a wetland of international importance (MPRS), 
while the Ayensu river and its catchment are under no special national or international conservation 
status. Notwithstanding, the mangrove forest around the Ayensu river is observably abundant and 
dense compared to that around the Muni lagoon (Figure 5.1). According to local reports, the 
mangrove forest around the Muni lagoon has been decimated by indiscriminate harvesting for 
domestic uses. Several attempts by the Wildlife Division to replant mangroves have not been very 
successful for a variety of reasons, and the mangrove forest is virtually depleted in Akosua Village. 
 
    
Figure 5. 1 Sections of mangrove forest in Akosua Village (left) and Woarabeba (right) fishing 
communities in Winneba, Ghana (Photos taken by the researcher in 2018 and 2019 respectively). 
 
Furthermore, although both communities practice beach-seine fishing, the operational models are 
different. First, the boats, crew, and seine net sizes in Akosua Village are smaller than those in 
Woarabeba. Crew sizes range from 12 – 35 men in Akosua Village, while those in Woarabeba are 
between 25 – 45 men. More significantly, in Akosua Village, the net owners, who reside in the 
community, have a core and permanent boat crew of about 4 – 6 men. The rest of the fishing crew 
are daily wage labourers who work as net draggers and carriers of nets and ropes to and from 
storage. At the end of each day’s fishing expedition, the fish caught is sold at the beach to waiting 
fishmongers and the revenue is disbursed amongst the crew. The ratio of the revenue distribution 
amongst the crew members differs from crew to crew. Generally, the net owner receives 50 percent 
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of the gross income for the day, 5 percent is added for boat, net, and outboard motor maintenance, 
25 percent is shared equally by the boat crew, and the rest (20 percent) is shared equally amongst 
the net draggers (Figure 5.2A). This is here referred to as the ‘daily wage’ model. In Woarabeba 
things are done differently. The real net owners do not live within the community. They are 
investors who live in other towns or cities. Their caretakers, who are locally referred to as Bosu, 
work with a permanent crew (locally called Company) all year round. This is facilitated by a 
contractual agreement where the net owner pays an advance to each crew member to secure their 
commitment for the year. At the end of each day’s fishing expedition, each crew member receives 
some amount of fish (in decreasing order of crew rank) which they could either sell themselves, or 
give to their wives to process for sale, or take home for their household’s consumption. The bulk 
of the catch is sold to waiting fishmongers or given to those fishmongers who have a trade 
relationship with the net owner or his caretaker. A crew clerk takes records of all fish caught and 
sold throughout the fishing year. At the end of the year, the caretaker and the clerk reckon to the 
crew the total revenue accrued throughout the year, after which it is shared. Here also, the sharing 
of the revenue differs from company to company. Generally, the real net owners receive a 
percentage that is unspecified but known only to the caretaker and the clerk. Of what is reckoned 
to the crew, about 10 percent is deducted for boat, net, and outboard motor maintenance. The rest 
is shared in decreasing order to the various crew ranks (Figure 5.2B). Each successive higher rank 
receives 20% more money than the lower rank. Within each rank also, based on the observation 
and judgment of the caretaker, distribution is made according to the level of effort put in during 
work. This is meant to prevent social loafing (the tendency of some members of a group to get by 
with less effort) (Price et al., 2006) and the sucker effect (the tendency of hardworking group 
members to lower their effort due to the attitude of social loafers) (Schnake, 1991).  Figure 5.3 is 
a schema of how income sharing is done. After the sharing, the amount paid to each crew member 
as advance is deducted from their total revenue share. They can then receive a new advance for the 
next fishing year. If their share of the revenue is not sufficient to pay off the advance they took, 
they have a chance to increase their debt by taking more advance or working without advance in 






Figure 5. 2 Schema of daily wage and annual contract revenue sharing in (A) Akosua Village and 
(B) Woarabeba fishing communities. 
 
Community leadership in the form of Chieftaincy is an important part of the identity of Ghanaian 
tribes. Akosua Village, as at the time this research was conducted, did not have a customarily 
enskinned Chief. According to an opinion leader, the last customarily enskinned Chief who was 
enskinned in 1986 was deceased in 2007. He had customarily oversight of the affairs of the people 
of Akosua Village and had a seat amongst the sub-chiefs under the paramount Chief of Winneba 
during the annual deer hunting (‘Aboakyir’) festival of the Effutu people of Winneba. Since his 
demise, the community has not been able to enskin a new Chief due, according to a local opinion 
leader, to disagreements amongst the community elders on who is the heir apparent. Akosua 
Village has therefore been without a traditional leader for more than a decade. However, they have 
a democratically elected local government representative (known as an Assemblyman) on the 
Municipal Council which is the highest decision-making body in the Effutu Municipality. 
Woarabeba has both a traditional leader and an elected local government representative. Their 
Chief is responsible for settling disputes and bringing the causes of the people of Woarabeba before 
the paramount Chief of Winneba. The fishing activities in both communities are overseen by the 
Chief fisherman of the Effutu people, who also has traditional oversight of all the fishing activities 
within Winneba and its suburbs. It is worth noting also that although the Assembly man position 





































Ghana, it has been heavily politicized as various political parties seek to sponsor their candidates 
to run for the elections which are held every four years. The common perception in both 
communities is that having an Assemblyman that is affiliated with the ruling government is 
advantageous for their development since the CEO of the EMA is also appointed by the ruling 
government. In line with this concept, the two communities differ in political orientation. 
Historically, the Ewe tribe is known to vote overwhelmingly for the National Democratic Congress 
(NDC) during national presidential and parliamentary elections. Akosua Village is, therefore, 
known to be strong supporters of the NDC. Indeed, they trace most of the developments in the 
community to periods when the NDC was the ruling government and their Assemblyman was also 
affiliated with the NDC. However, recently, some of the youths in the community have changed 
political party affiliation and have formed vocal and active support groups for the currently ruling 
New Patriotic Party (NPP). This changing orientation could be seen as a strategy to court favours 
from the municipal CEO and MP of the Effutu constituency who are currently both affiliated with 
the NPP government. Woarabeba is one of a group of three communities (Woarabeba, Nsuekyir, 
and Gyaahadzi – see Figure 3.1) that have the same Assemblyman. These three communities are 
known to vote generally in favour of the NPP. Thus, in both communities, leadership has strong 
connections with national and sub-national political leadership. This has implications for the 
communities’ development as connections with the ruling government could guarantee 
developmental projects in the communities in return for electoral victory. 
 
Another observable key point of difference between the two communities is their conflict profiles 
(Table 5.2). Akosua Village has several conflict points within and outside the community. First, 
there is a six-year and ongoing conflict between the opinion leaders of Akosua Village, the 
Winneba Wildlife Division of the Forestry Commission of Ghana, and the Police Command and 
Staff College (PCSC) situated just outside the community (Figure 3.1) about who is the owner and 
therefore rightful beneficiary of a coconut plantation just outside the community (Figure 3.1). 
Currently, the plantation is under the control of the PCSC. According to the opinion leaders of the 
community, the trees were planted by one of their assembly men between 2004 and 2008 with 
financial support from the Wildlife Division and communal labour from the community. As such, 
they claim the plantation must be for the community and they must be allowed to harvest the fruits 
for sale for the community’s benefit. The supposed Assemblyman who planted the trees claimed, 
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during an interview, he planted them with his personal funds and with hired labour. According to 
him, his intention as a net owner and as he had learned from the Volta Region, was to vegetate the 
shoreline with palm trees primarily to provide shade for the net draggers when they are working. 
After his four-year tenure as the Assembly man for the community, he did not intend to claim 
ownership of the plantation. However, given recent interests in the plantation and attempts by the 
community opinion leaders to claim ownership rights, he had made moves to establish his 
ownership of it. According to the leadership of the PCSC, the plantation is in its frontage and within 
the security zone around the PCSC. Moreover, there have been occasions where they have had to 
go in and stop some of the community members from killing a turtle that had come to nestle and 
lay eggs within the plantation. As such, they consider it their duty of care, since ownership rights 
is being contested, to manage the plantation as they are trying to keep the whole area free from 
litter.  
 
Table 5. 2 Conflict profile of Akosua Village and Woarabeba fishing communities, Ghana. 
 Akosua Village Woarabeba 
External i. Conflict over ownership of adjacent 
coconut plantation 
ii. Conflict about encroachment of livestock 
into police command and staff territory 
iii. Conflict with police command and staff 
over pallets from shooting range straying 
into the lagoon 
iv. Conflict over eviction by nearby hotel 
development 
v. Conflict with trawlers within fishing 
range 
vi. Conflict with wildlife division over the 
turtle capture 
vii. Conflict with municipal officials over the 
building of permanent block structures 
i. Conflict with trawlers within 
fishing range 
ii. Conflict with wildlife division over 
the turtle capture 
 
 
Internal i. Conflict over heirship to the throne i.   Conflict between NOs and crew 
 
This conflict was taken before the CEO of the Effutu Municipal Assembly in 2018, but no amicable 
solution was found. As a result, the PCSC maintains control of the plantation, harvesting it to 
entertain their guest and keeping the area clean as part of their security zone. Secondly, there is an 
ongoing conflict between the community and the PCSC about the straying of free-roaming 
livestock from the community into the PCSC training grounds. Because of the sandy nature of the 
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community’s land and the scarcity of forage for grazing at the shore, livestock animals roam far 
and wide in search of green vegetation to graze. Open defecation by the animals in the PCSC 
training grounds is considered highly intolerable by the PCSC leadership who capture and 
confiscate any straying animal. The owners would then have to go and identify their livestock and 
pay a fine of GHC 30.00 per animal for their release. The fines go to the EMA. Because the PCSC 
grounds are not fenced-off from the community and the community livestock keepers cannot afford 
an intensive or even a semi-intensive system of livestock rearing, this conflict is yet to be resolved 
and would likely continue. 
 
There is yet another conflict between the community and the PCSC. The community members 
complain of being threatened and their fishing activities in the lagoon being hampered during 
shooting training within the PCSC grounds. The leadership of the PCSC acknowledges that due to 
human errors, sometimes some of the pallets from the shooting go over the shooting wall into the 
lagoon. Due to this, they make announcements within the community before each shooting exercise 
to caution against anyone going into the lagoon or the area near it during the shooting exercise. 
This is a disruption that severely inconveniences the community members, especially those that 
fish predominantly in the lagoon and the women who spread out their fish around the lagoon for 
drying. The community also has a conflicted relationship with the owner of the hotel and beach 
resort that separates the first and second parts of the community (Figure 3.1). This conflict is over 
land ownership and use rights. It is common knowledge to the people of Akosua Village that they 
are settlers and so do not have customary ownership rights over the land they live on. However, 
having lived in the current location for more than a century, they claim an undocumented squatters’ 
right to live on it. In 2016 the developers of the hotel and beach resort paid off some of the 
community members to relocated in order to create enough space for building extension. Some of 
the community members refused to move, which ended up splitting the community into two parts 
(Figure 3.1). In 2018, residents of the first part of the community were threatened with forced 
eviction again by the property developers for the purpose of developing the beach front of the hotel. 
After several pleas were made to the Member of Parliament (MP) of the Effutu Constituency, the 
case was trialled in court, and a ruling was made (according to anecdotal reports) in favour of the 
community. However, the community members report rumours of another eviction action being 
planned. Besides these, members of Akosua Village are officially prohibited from expanding their 
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original territory and/or putting up block structures. The EMA has a task force that is responsible 
for monitoring the community for new illegal block structures and demolishing any that is found. 
This is because the EMA has plans for giving that area to private developers for the development 
of an ecotourism infrastructure there following possible resettlement of the community. Finally, 
there were reports of violent clashes with trawlers operating within the fishing range of the 
community, and also clashes with the Wildlife Division over the capture and killing of nestling sea 
turtles. While Akosua Village is engulfed in conflicts, Woarabeba has no conflicts except the 
common clashes with trawlers over encroachment and with the Wildlife over the capture and killing 
of nestling sea turtles.  
 
5.2 Theoretical Perspectives and Hypothesis 
 
This section aims to deductively identify the social structures that could be responsible for the 
differences in the estimated vulnerabilities for the study communities. With a focus on the 
differences between the two communities (Table 5.1), various social and community development 
theories are drawn upon to make theoretical deductions/hypothesis as to which community is likely 
to be more vulnerable. These deductions are expressed in Table 5.1 as positive (+) and (-) negative 
signs. A positive sign means that, based on theoretical deductions, the associated characteristic is 
beneficial and makes (or is expected to make) a positive contribution to reducing vulnerability. A 
negative sign means that the associated characteristic is not beneficial and predisposes (or is 
expected to predispose) the community to relatively higher levels of vulnerability. 
 
i. Ethnicity: 
The subject of ethnicity in relation to exposure to hazards or risks is often mentioned in the context 
of discussions on broader concepts like inequality, rights, differential vulnerability, and 
climate/environmental justice (Adger, 2006; Bulkeley et al., 2013). These discourses usually 
attribute differential exposure to risks to structural causes created by economic and political 
processes, such as, uneven patterns of development distribution (O’Brien et al., 2007; Bulkeley et 
al., 2013), marginalisation (Morrow, 1999; Michael et al., 2019), and unfair distribution of social 
and material advantages amongst social groups (Ziervogel et al., 2017). Thus, it is argued that the 
root causes of vulnerability originate from the economic, political, and socio-cultural processes 
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involved in the delivery of development (Pelling, 2010). That is, processes that either exclude or 
deny a group of people recognition and participation in development are disabling and amplifies 
their susceptibility to harm. Unfortunately, this is quite often the case for ethnic minorities and 
migrant communities (Michael et al., 2019). As already described, Akosua Village is a migrant 
settler community with a unique cultural identity (language, housing, fishing method, festival, and 
even music and dance). The limited ability of the people of Akosua Village to speak or 
understanding the Effutu language is symptomatic of their limited socio-cultural integration into 
the wider Winneba township. During interviews with local government and resource management 
officers, as well as with opinion leaders of Winneba, several of them referred to the people of 
Akosua Village as squatters. According to an official at the EMA, the location of the village is a 
reserved area, and the people have no ownership rights to the land. As a result, they have been put 
under a legal injunction to building any permanent block structures, although they feel the need to 
do so. For the same reasons stated by the EMA, the supply of social amenities and infrastructural 
development to the community has been limited. For example, asked why the main Winneba access 
road leads to the entrance of the community and not through it, a government official at the 
municipal assembly replied: 
    
“Continuing into the village means that, we are violating our own [purpose of not allowing 
development in that area]. You know, that place is not supposed to be a [residential area] 
because [that area] is an international spot because of the Ramsar [site]” (EMA 
official/SSI/Winneba/Dec 2018). 
 
Woarabeba, on the other hand, faces no such limiting circumstances. On the contrary, according to 
the Chief, the community had up until a few years ago enjoyed free electricity supply, facilitated 
by a previous MP. It is only recently that they are being required to pay due to the switch to pre-
paid electricity supply system in Ghana. In addition, the people of Woarabeba are being encouraged 
by their chief and local government representative (locally known as Assemblyman) to build more 
permanent structures (personal communication with Woarabeba Chief, 2018). The inequality in 
the distribution of development rights and privileges to Akosua Village is crippling due to limited 
opportunities for building natural and physical capitals, and ultimately, overall adaptive capacity.  
  
ii. Rural-urban distance: 
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This refers to the geographical distance between each of the study communities (rural) and the 
main Winneba township (urban). It could be expressed as the perpendicular distance between the 
rural and the urban communities (Balland, 2012). In this study, the rural-urban distance is measured 
as the perpendicular distance between the centre of each community and the central Winneba 
market, which is the marketing hub of Winneba, in QGIS. Akosua Village is much closer (2.4 km) 
than Woarabeba (4.8 km). The physical proximity of rural areas to urban areas has been studied to 
be key in the development of rural livelihoods, mainly due to facilitated flows of people, 
commodities, information, production, and capital (Douglass, 1998; Tacoli, 1998; 2006). Winneba 
is a rapidly sprawling town due to the presence of one of Ghana’s largest Universities within the 
town (The University of Education, Winneba, UEW). The coastline, especially the western part 
where Akosua Village is located, is also undergoing rapid transformation with new residential 
buildings and several hospitality and small businesses. Akosua Village itself, which is less than 1 
km from the UEW, has now been divided into two parts by a hotel building (Figure 3.2). Despite 
these developments that seem to engulf Akosua Village, the community remains structurally and 
functionally distinct from the Winneba community, due partly, to the reasons stated in the 
preceding section on ethnicity. Proximity to an urban area presents both advantages and 
disadvantages. In terms of advantages, it has been observed that close rural-urban connection could 
present rural households with resource-independent job opportunities, increased demand for rural 
produce, and absorption of surplus labour (Tacoli, 1998; Deichmann et al., 2008; Abbay and 
Rutten, 2016). More related to climate change vulnerability, Pandey et al., (2017) observed that 
communities that are closer to an urban area had more developed adaptive capacity than those 
farther away. This positive interaction between rural and urban areas is considered a ‘virtuous 
cycle’ (Douglass, 1998; Tacoli, 1998; Evans, 2007). However, it is also noted that there may be 
bottlenecks that could interrupt this positive interaction leading to negative effects such as 
increased cost of living, inequality, vulnerability to hazards, positive effects accruing only to the 
relatively wealthy, and loss of human capital from the rural areas (Tacoli, 1998; Evans, 1992; 
Jamshed et al., 2020). Several other authors have also observed that the gentrification of erstwhile 
marginal and rural areas usually has negative impacts on rural communities (Banzhaf and Walsh, 
2006; Pearsall, 2010; Checker, 2011;). In Akosua Village, it is difficult to map out exactly how the 
virtuous cycle benefits the community as a whole. Increased demand for fresh fish by the growing 
Winneba population has little significance as the community has no control over the abundance of 
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fish catches. In fact, contrary to Pandey et al., (2017), studies that have focused on fishing and 
other resource-dependent communities have shown that close proximity to market centres result in 
resource overexploitation and high inequality, both of which are deleterious to building adaptive 
capacity (Cinner and McClanahan, 2006; Turker et al., 2007; Cox et al., 2010). In addition, the 
easy absorption of labour and the loss of human capital (due to the temporary nature of daily wage 
contract model), was lamented by one village elder as being detrimental to the continuity of their 
fishing livelihood. Moreover, any flows of commodities and capital into the community cannot be 
transformed into real developmental gains for the community as there is a legal injunction on any 
form of personal or communal infrastructural development. Furthermore, the gentrification of the 
area has increased opportunities for conflict between free-range livestock rearers within the 
community and property developers as already described in the previous section. Woarabeba on 
the other hand, being farther from the urban Winneba, is under no infrastructure development 
restrictions. Neither is demand for fish from there affected by distance any more than it does 
Akosua Village, because of their bigger net sizes. The annual contract model in Woarabeba also 
contributes to preventing loss of labour and ensuring continuous fishing throughout the fishing 
season. Comparatively, Akosua Village is predisposed to a higher level of vulnerability due to 
conditions that limit the realisation of the virtuous circle while exposing them to the negative effects 
of their proximity to urban Winneba. The disadvantage of proximity to urban areas is not unique 
to Akosua Village. FAO case studies of beach seining communities in India show that urbanisation, 
housing, and industrial development result in prohibitions of fishers from landing their catches on 
beaches where they traditionally fished (Tietze et al., 2011). This was observed in Akosua Village, 
as their fishing activities in front of the Beach resort were considered a nuisance to the property 
developer. 
 
iii. Mangrove forest health and conservation status: 
Mangrove forests have been studied to provide several benefits to rural resource-dependent 
communities. Several marine fish species rely on mangroves for some part of their growth cycle 
(Ellison, 2008; Aheto et al., 2014). They are also an important source of livelihood to rural 
communities through the harvest of fish, crabs, and prawns (Nagelkerken et al., 2008; Nortey et 
al., 2016; Aye et al., 2019; Benette et al., 2020). Mangrove forests are also known to contribute to 
reducing coastal erosion and providing protection from storms, tidal waves, and floods (Yulius et 
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al., 2019; Sachin et al., 2020). They are also an important source of wood for firewood, charcoal, 
and construction material in rural communities (FAO, 2007; Rizal et al., 2018; Yulius et al., 2019). 
However, institutional barriers like conservation restrictions and user rights (Adger, 2000; Islam et 
al., 2020) may prevent the direct flow of these benefits to dependent communities. Nevertheless, a 
dense and healthy mangrove forest is definitely a potential source of an array of ecological and 
socioeconomic services that could contribute to building resilience (Ahmed et al., 2017; Chow, 
2018). The mangrove forest in Woarabeba is observably dense and healthy while that in Akosua 
Village is depleted and virtually non-existent (Figure 5.1). As such, the people of Woarabeba 
receive more productive (e.g., fishes and mangrove poles) and protective ecosystem services from 
their mangrove forest than the people of Akosua Village. This also means that there are more 
opportunities for supplemental income from the lagoon and mangrove forest in Woarabeba than at 
Akosua Village. 
 
iv. Lagoon conservation status: 
Conservation regulates access and use of natural resources. As a socioecological management 
process, conservation has both social benefits and costs (Springer, 2006). Benefits usually include 
the improved quality and/or abundance of the target resource, potential co- benefits (e.g., jobs) for 
dependent communities, and the overall sustainability of the socioecological system (Ofei-Manu 
and Shimano, 2010; Ramsar Convention Secretariat, 2018). These benefits may accrue to both the 
immediate dependent communities and the global community as well. Costs, however, are almost 
always borne by dependent communities alone in the form of limited access with potential 
livelihood consequences, at least, in the short term, and the displacement of local cultural norms 
(IUCN, 2005; Springer, 2006; Martin et al., 2013; Martin et al., 2015; Holmes and Cavanagh, 
2016). Thus, depending on the implementation process, the interaction of conservation practice 
with local circumstances could produce mixed social impacts. On the other hand, community-led 
indigenous conservation practice could secure positive conservation gains while avoiding some of 
the unintended negative outcomes of technocratic interventions (Berkes et al., 2000; Ormsby, 
2013; Adom, 2017; Oviedo and Ali, 2018). The Muni lagoon in Akosua Village, under the special 
designation as wetland of international importance, is closely monitored by the Wildlife Division 
in Winneba according to the guiding principles of the Ramsar convention. Although the Oyibi 
lagoon in Woarabeba is also officially managed by the same wildlife division, access and use is 
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regulated by the traditional ruler of the neighbouring communities. This could be a contributory 
factor to its surrounding mangrove forest being intact (Figure 5.2) as compared with that in Akosua 
Village. Although Akosua Village stands the chance to derive any livelihood co-benefits that 
emerge from the Ramsar management of the Muni-Pumadze Ramsar site, anecdotal reports from 
residents suggested that such benefits have not yet been realised. On the contrary, the cutting of 
mangroves, damaging of replanted mangroves, and the use of prohibited nets in the lagoon have 
been constant causes of conflict between the community and the management of the MPRS. 
Moreover, although it has been almost three decades since the designation of the MPRS, Ghana’s 
latest Ramsar sites report shows that the ecological and socioeconomic effectiveness/benefits of 
the Ramsar management on the lagoon and its catchment communities have yet to be assessed 
(Ghana Ramsar Report, 2018, p 50). Thus, there currently exists no empirical evidence (scientific 
or anecdotal) to the resilience-building contribution of the Ramsar conservation of the MPRS. By 
a simple mapping out of the anecdotal reports on the benefits and cost of the respective lagoon 
management systems (Table 5.3), it could be deduced that the system in Akosua Village has a 
mixed contribution to resilience while that in Woarabeba has a more positive outcome for 
resilience.  
 
Table 5. 3 Anecdotal reports on the merits and demerits of the lagoon management systems in 
Akosua Village and Woarabeba, Ghana. 




Merits - Community involvement in 
mangrove replanting 
- Material incentives for monitoring 
in the past 
- Dense and abundant mangrove trees 
- Potentially, more resilience against 
storms 
Demerits -      Conflicts -    Need permit before access 
 
v. Beach-seining model and crew sizes 
In terms of ownership of equipment, crew formation, management, and, sharing of income, the 
organisation of the beaching seine livelihood in most African and some Asian countries8 is similar 
 
 
8 E.g., Ghana, Togo, Gambia, Kenya, Mozambique, India, and Sri-Lanka (Tietze et al., 2011). 
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(Tietze et al., 2011). According to FAO case studies on beach seining communities in several of 
these countries (including Ghana), net owners receive between one-third to half of the profits made 
from fish sales, which leaves little to be shared by boat crew and net draggers (Tietze et al., 2011). 
According to the report, this makes low income, poverty, and vulnerability a common feature of 
beach seining communities. However, the differences in the model of beaching practiced in the 
study communities have nuanced implications for their relative resilience. As already noted, the 
daily wage model in Akosua Village makes labour more fluid, freeing people to seek alternative or 
complementary livelihoods at any time. In addition, there is more transparency in income sharing 
as it is done immediately after each day’s fishing. In Warabeba, labour is secured by contractual 
terms for the whole fishing season, ensuring the continuity of fishing and a relatively steady 
revenue flow throughout the season. However, this limits agency in pursuing other income streams 
and the ready uptake of potential alternative/supplemental livelihood opportunities. Thus, 
opportunities to improve adaptive capacity through increased income are relatively limited in 
Woarabeba. Besides, the income sharing system in the annual contract model is not transparent, as 
only the net owner and caretaker have full knowledge of the total revenue made for the whole 
season, which gives room for exploitation (this is discussed in detail in the next chapter). 
Conversely, the largeness of boats, nets, and crew sizes in Woarabeba is advantageous because of 
the economies of scale. Tsitsika et al., (2008) for example, have shown that fishers with 24 – 40 m 
fleet sizes were more efficient in terms of landing weights than 12 – 24 m fleets. In the case of 
small-scale fishing, more landings mean more revenue and, hypothetically, better welfare, 
especially during bad seasons. Thus, the difference in the beach seining model practiced in both 
communities has mixed effects on their resilience.  
 
vi. Community leadership and conflicts 
Community leadership is considered an important part of social capital, and a key determinant of 
successful community resource management and development (Krishna, 2002; Bodin and Crona, 
2008). It plays an important role in negotiating the cultural and institutional processes within and 
outside the community that are necessary for sustainable livelihoods (Olsson et al., 2004). Strong 
community leadership, demonstrated by attracting development opportunities, mobilising the 
community for joint action, participating in and influencing policy decisions, effective conflict 
resolutions, etc., create an enabling environment for collective resilience building against climatic 
98 
 
and non-climatic stressors (Gutierrez et al., 2011). Bodin and Crona (2008) refer to this leadership 
capacity as ‘agency’ – that is, leaders and the influence they wield to activate the stock of social 
capital within the community and leverage it for development. However, as Gutierrez et al., (2011) 
note, the need for that leadership to be respectable, highly motivated, entrepreneurial, and 
committed raises the question of legitimacy. In Ghanaian rural communities, although other 
individual community members may demonstrate leadership, the most legitimate form of 
community leadership is chieftaincy. According to Tieleman and Uitermark (2018), that explains 
why chieftaincy, an institution that would otherwise be considered archaic, persists and even 
proliferates, despite changing modes of state governance. Chiefs (also known as local authorities) 
in Ghanaian communities play significant roles. They act as community leaders, gate keepers, and 
custodians of community lands (Tieleman and Uitermark, 2018), power brokers (Boafo-Arthur, 
2003), and arbitrators (Campion and Acheampong, 2014). Figure 5.3 depicts the general politico-
cultural structure of community governance in Ghana, and Winneba in particular. State 
development allocations are mainly channelled through the political pathway (P) where sub-chiefs, 
by virtue of their position have very limited involvement. However, as already noted, they hold the 
key to mobilising and stabilizing the communities for development.  
The absence of a Chief in a community, therefore, constitutes a critical leadership gap that affects 
community development. A respondent in a recent study by Tieleman and Uitermark (2018) on 
chieftaincy in Ghanaian urban communities underscores the criticality of that gap: 
“…if the chief who is seen as the conscience of the people is absent, the order governing 




Figure 5. 3 The politico-cultural structure of leadership and governance in Akosua Village and 
Woarabeba, Ghana (P – Political, T – Traditional). 
While Woarabeba has an incumbent Chief, Akosua Village has been without one for over a decade. 
This leadership gap, coupled with their proximity to, and gradual merging into the urban town, as 
well as their landlessness, has brewed disunity within the community and conflicts with 
surrounding institutions. Table 5.2 shows that Akosua Village has much more conflicts than 
Woarabeba. This situation destabilises the community and further weakens their ability to negotiate 
in the socio-cultural and institutional processes that affect their rights to access and use resources. 
Their ‘squatter’ status means that they have no legal or customary entitlement to the land and other 
natural resources around them. For example, they pay royalties to the Winneba Chief annually, a 
condition which is absent in Woarabeba (Personal communication with opinion leader, Akosua 
Village, 2019). Compared to Woarabeba, Akosua Village is relatively deprived of developmental 
opportunities. This relative deprivation potentially invokes feelings of anger and resentment which 
leads to conflicts (Smith and Pettigrew, 2011; Pettigrew, 2016; Meuleman et al., 2020; Power et 
al., 2020). Thus, these multiple conflicts are likely to be outcomes of efforts to break out from an 
overwhelming sense of restriction and deprivation, which further deteriorates their relationship 
(social capital) with the local government. Also, according to an opinion leader in the community, 
their internal conflicts are detrimental to their social cohesion and unity: 
“There is big misunderstanding among us, that causes the [lack of progress]. We need to 
be united. That will bring development” (Opinion leader/KID/AV/Dec/2018). 
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In a similar study in Vietnam, Kelly and Adger (2000) have shown that competition and conflict 
within rural coastal communities can undermine resilience, exaggerate vulnerability, and narrow 
adaptive options. The absence of such multiple conflicts and relatively higher social stability in 
Woarabeba is deduced to be comparatively advantageous for resilience building. This is supported, 
for example, by Adger (2000) who observed that the development of human capital is encouraged 
in stable social circumstances. Table 5.4 summarises the normative mechanisms through which the 
various contextual characteristics elaborated affects access to, and build-up of the livelihood assets 
which constitute adaptive capacity, as assessed in this study (Appendix L). 
 
Table 5. 4 Observed socioecological context characteristics and their normative causal 
contribution to vulnerability in Akosua Village 
Contextual 
characteristic 
Vulnerability causal mechanism Key capital asset 
affected 
References  
Ethnicity Discrimination in development 
distribution 








Abbay and Rutten 
(2016); 




Low harvest of fish and other materials 
from mangrove forest, reduced 
opportunity for livelihood 
diversification 
Financial  Rizal et al., (2018); 




Access restriction and conflicts Financial  Martin et al., 





Model determines the permanence of 
labour and continuous  
Human, Financial   
Crew sizes Economy of scale – lesser/greater fish 
catches small/big boats and nets 
respectively 





Unavailability of local authority 
weakens social norms, identity, and 
mobilisation for collective action 
Social Gutierrez et al., 





Weakening of social cohesion, trust 
and opportunities for collective actions 





Based on the foregoing discussion on the practical reality and theoretical implications of the 
environmental, sociocultural, and economic peculiarities in each community (summarised in Table 
5.1), it is conclusively hypothesized, that adaptive capacity would be relatively greater, and 
vulnerability lower in Woarabeba. This is because, as Table 5.1 shows, Woarabeba appears to be 
in a more positive and comparatively advantageous contextual setting. This hypothesis is supported 
by the concept of contextual vulnerability, and the linguistic roots of the term, vulnerability – i.e., 
a prior state of hurt, even before further harm is caused (Kelly and Adger, 2000). 
In the next section, the statistical differences in the economic impact of reduced fish catches, as 
well as sensitivity to impacts, adaptive capacity, and overall vulnerability are presented. 
Differences are traced at both community and household levels, for good and bad fishing seasons. 
At the household level, households are disaggregated by household-head gender and economic 
status. This section is followed by a discussion on whether or not the differences in these parameters 
reflect the foregoing contextual differences described and why. By the adoption of inferential 
statistics to aid the explication of differential vulnerability between the two communities, it is not 
presumed that the social processes that shape vulnerability are mechanistic. Deductive causal 
explanation of social phenomenon allows the use of statistical analysis as an intermediary step 
(Little, 1991). In keeping with this principle, statistical analysis process is used as an intermediary 
step towards the [re]examination of the causal links between the contextual characteristics and the 










5.3 Differences in Economic Impact (Income and Income Distribution)  
 
Figure 5. 4 Fishing households’ average monthly incomes in good and bad major fishing seasons.  
 
Figure 5. 5 Effect of bad seasons on income distributions in Akosua Village and Woarabeba fishing 
communities (Gini coefficients: Akosua Village = 0.64 (GS), 0.45 (BS); Woarabeba = 0.33 (GS), 






































Household monthly incomes in both good and bad seasons are significantly higher in Woarabeba 
(ANOVA test; p = .01, α = .05) as shown in Figure 5.4. As hypothesised, this was expected as boat, 
net, and crew sizes are bigger in Woarabeba, leading to bigger fish landings and comparatively 
higher incomes. Figure 5.4 shows furthermore that bad seasons have resulted in about 90% 
reductions in household monthly incomes. While this percentage income loss is the same in both 
communities, Figure 5.5 shows that its effects, in terms of changes in income distribution, are 
dissimilar. Firstly, the Lorenz curves in Figure 5.5 show that income inequality in the good season 
is greater in Akosua Village (Gini coefficient = 0.64) and is about twice as much as that in 
Woarabeba (0.33).  Thus, monthly household incomes in Akosua Village are comparatively lower 
and more unequally distributed in favour of the wealthiest households (net owner households). 
Secondly, Figure 5.5 shows, that although the income inequality in the bad season is the same in 
both communities (Gini coefficient = 0.45), that in Akosua Village represents a decrease (- 0.19) 
which is a desirable outcome in terms of improved social welfare, while that in Woarabeba 
represents an increase (+ 0.12) which implies a worsening of income inequality, an undesirable 
outcome. It is here argued that the differences and the politics involved in operating the different 
beach-seining model practiced in each community (Table 5.1) is responsible for the opposite effect 
on income inequality during the bad season (Figure 5.5).  
 
As previously elaborated, the fishing model in Akosua Village is daily wage contracts (where 
profits are shared at the end of each day according to an agreed system) and that in Woarabeba is 
annual contract agreements (where profits and declared and shared at the end of the fishing season). 
In an interview with a net owner in Akosua Village, he revealed that, because the net owners are 
not guaranteed crew members’ commitment, they incentivise them during bad seasons to come to 
work by paying them more than they normally would, as well as supporting them with small soft 
loans. Thus, besides general reductions in incomes, inequality is marginally improved through 
income redistribution which is occasioned by the altruism of net owners. It was not entirely clear 
why income inequality increases in the good season in Akosua Village. However, it appears to be 
in keeping with the notion that economic growth tends to gravitate towards already rich members 
of society (Forbes, 2000; van der Weide and Milanovic, 2014) thereby worsening income 
inequality. In Woarabeba, the net owners are guaranteed year-round labour due to the annual 
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contractual agreements made with boat crew and net draggers9. These contracts are facilitated by 
wage advances paid to workers. Here also, increasing production cost due to dwindling fish catches 
results in more percentage of profit being retained to sustain fishing, with less profit shares reaching 
boat crew and net draggers. An important distinction here is that net owners do not need to 
incentivise. Rather, the guarantee of wage advances leads to more workers borrowing from net 
owners. Decreasing incomes means that many of these borrowers are not able to fully service their 
debts at the end of the season, which increases their debt burden and makes them more obligated 
to work for the next season. This vicious cycle of increasing debt burden combined with the lack 
of transparency in the declaration of annual profits invariably leads to decreased cash flows to 
lower economic ranks and increased cash flows to net owners and/or their caretakers, thereby 
widening inequality. An opinion leader in Akosua Village explained why the annual contract model 
is not practiced there: 
 
“Here we practice ‘Tokyɛ’ 10. Once the fish arrives, we sell it, share the money and 
everyone goes his way. At first, we used to practice the annual contract system. But the 
people realised that the net owners were cheating them too much. So, here today, you 
cannot tell anybody to go into that system. Everybody has become wise” (Opinion 
leader/KID/AV/Dec/2018). 
 
In effect, the shift to the daily wage model was as a result of boat crew and net draggers becoming 
discontent with the lack of transparency in the annual income sharing system. Thus, there was a 
shift to a daily and more transparent income-sharing system. As another respondent notes, this 
change may have happened about the same time when boat, net, and crew sizes were becoming 
smaller in Akosua Village: 
 
“We used to have very big nets here. Those days, one net owner would have about 80 crew 
members. One net would stretch from about here, all the way to about [there]. Today, all 
these boats and nets are small small” (Male respondent/HHS/AV/Dec/2018). 
 
Thus, the current system in Akosua Village could be seen as a serendipitous, or more commonly, 
an autonomous adaptation strategy that has produced desirable outcomes for a community with 
 
 
9 Some boat crew and net draggers in Woarabeba are daily wage labourers. These are predominantly members from 
nearby communities who come to work in Woarabeba and return to their communities after each day’s work 
10 Tokyɛ is the local name for the daily wage model. 
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small crew sizes. In Woarabeba, the relatively larger sizes of boat, nets, and crew, and the model 
by which they are operated produce relatively higher household incomes and lower inequality in 
good seasons (Figure 5.5), but the persistence of this model in the bad season results in undesirable 
community-level outcomes as discussed above.  
 
The forgoing analysis and explication of the changes in the equality of income distribution due to 
changes in the nature of the fishing seasons are instrumental in enhancing understanding of 
differential vulnerability within the communities. It suggests that vulnerability is created and 
differentiated, not only because fish catches and incomes are low, but also because responsive 
changes in attitude to income sharing affect the (re)distribution of household incomes (financial 
capital) which is a key contributor to adaptive capacity.  
 
5.4 Comparative Analysis of Sensitivity, Adaptive Capacity and Vulnerability  
 
Table 5. 5 Statistical differences in sensitivity, adaptive capacity, and vulnerability between 
Akosua Village and Woarabeba fishing communities  
Statistic 
Sensitivity       Adaptive Capacity Vulnerability 
 GS BS GS BS 
Mean Ranks 
Akosua Village 52.25 61.27 56.47 51.92 49.81 
Woarabeba 67.63 58.75 63.48 67.95 70.02 
Kruskal-Wallis H 5.915 .159 1.228 6.427 10.203 
P-value .02* .51 .58 .01** .01** 
Figures derived from a Kruskal-Wallis independent samples test (α = .05). *p-value is significant at α = .01, **p-
value is significant at α = .01 
 
Table 5. 6 Comparison of household sensitivity between Akosua Village and Woarabeba based 
on gender of household-head 
Variable  Gender Village N Mean Rank P-value 
Sensitivity Male 
 
Akosua Village 50 43.52 .01** 
Woarabeba 52 59.17 
Female Akosua Village 9 9.33 .77 
Woarabeba 8 8.63 





Table 5. 7 Comparison of household sensitivity between Akosua Village and Woarabeba based 
on economic class of household-head 
Economic class Net 
owner 




Petty trader Other 
occupation 
(n) 
Akosua Village 13 12 20 6 2 6 
Woarabeba 6 27 13 4 3 7 
Mean rank 
Akosua Village 7.38 14.58 18.00 5.83 2.50 8.67 
Woarabeba 15.67 22.41 15.46 5.00 3.33 5.57 
P-value  .01** .05* .46 .67 .56 .15 
Kruskal-Wallis test. Significant difference in sensitivity between net owners and boat crew are due to significant 
difference in number of children. **p-value is significant at α = .01, *p-value is significant at α = .05. 
 
5.4.1 Sensitivity  
 
The results show that Woarabeba is significantly more sensitive (p = .02) to climatic impacts than 
Akosua Village (Table 5.5). Sensitivity was assessed by aggregating normalised values of house 
quality, number of children in a household, and household percentage income from fishing 
(Appendix L). At the community level, these indicators did not show significant differences (p > 
0.05). However, further analysis (Table 5.6) shows that the difference in sensitivity between the 
two communities existed only between male-headed households. That is, male-headed households 
in Woarabeba were significantly more sensitive to impacts than their counterparts in Akosua 
Village. Female-headed households in both communities had similar levels of sensitivity (Table 
5.6). Further attempts to trace the source of that difference by comparing the three sensitivity 
indicators between male-headed households did not show any significant differences. Sensitivity 
was also compared between households within the same economic class (Table 5.7). It shows that 
only net owner and boat crew in Woarabeba had significantly higher sensitivity than their 
counterparts in Akosua Village (p = 0.03 and 0.05 respectively; Table 5.7). Again, the sensitivity 
indicators were disaggregated and compared individually between households of the same 
economic class. Only number of children differed significantly (p = 0.01). That is, net owner 
households in Woarabeba had significantly higher number of children than their counterparts in 
Akosua Village. The cause and location of significantly different sensitivity between the 
communities have been traced: it is due to the high number of children in net owner households in 




5.4.2 Adaptive Capacity 
 
Contrary to the hypothesis espoused, the results (Table 5.5) show that the two communities did not 
significantly differ in adaptive capacity, in either good or bad seasons. This is despite the fact that 
the mean monthly household income (a key indicator of financial capital and adaptive capacity) in 
Woarabeba is significantly higher in both good and bad seasons (p = 0.01, Figure 5.4). Moreover, 
significant differences existed between the communities for some of the individual indicators of 
adaptive capacity (Table 5.8). This raises questions about whether the observed contextual 
characteristics (Table 5.1) actually translate into the build-up of adaptive capacity as hypothesised, 
and what processes may be facilitating or hindering it.  
 
Table 5. 8 Comparison of adaptive capacity indicators between Akosua Village and Woarabeba 
Indicators and sub-indicators Akosua Village Woarabeba P value 
Use of technology11 66.11 53.99 .03* 
Workforce 66.72 53.39 .03** 
Financial capital 60.46 59.55 .88 
Management approach12 60.64 59.37 .82 
Experience (years) 61.53 58.49 .63 
Natural capital 59.47 60.53 .86 
Physical capital 59.19 60.80 .79 
Health insurance13 52.28 67.59 .01* 
Social capital 51.75 68.12 .01** 
Human capital 42.18 77.53 .01*** 
Monthly income (GS) 43.62 76.11 .01*** 
Monthly Income (BS) 38.42 81.22 .01*** 
*p is significant at α = .05, **p is significant at α = .01, *** p is significant at α = .001 
 
Table 5.8 shows that at the community level, Akosua Village had a significantly higher technology 
use (i.e., use of mobile phones, household electricity, pipe-borne water supply, energy-efficient 
stoves and personal means of transportation, i.e., motorcycles or bicycles) and workforce (i.e. 
percentage of employable household members). Financial capital (savings, remittances, credit 
worthiness and/or investment), management approach (risk behaviour, innovation, alternative 
livelihoods), household heads’ years of fishing experience, natural capital (possession of land and 
 
 
11 Transformed by Ln to get equal variances 
12 Transformed by x3 to get equal variances 
13 Transformed by x2 to get equal variances 
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livestock), and physical capital (ownership and state of boat, sea and/or lagoon fishing nets and 
fish smoking kilns) did not differ significantly between the two communities (Table 5.8). However, 
Woarabeba community showed significantly higher levels of health insurance possession, social 
capital (trust, reciprocity, social networks, and social integration), human capital (level of education 
and employable skills), and monthly incomes in both good and bad seasons.  
 
Each indicator was further analysed at the household level, comparing similar households by 
gender and economic class of household heads. Comparing households with the same household-
head gender, Table 5.9 shows that, apart from Human capital (level of education and employable 
skills) and Experience (years), all the significant differences found at the community level in Table 
5.8 were specifically between male-headed households (Table 5.9). That is, male-headed 
households in Akosua Village had significantly higher workforce and use of technology than their 
counterparts in Woarabeba, while male-headed households in Woarabeba had significantly higher 
social capital (trust, reciprocity, social networks, and social integration), human capital (level of 
education and employable skills) and monthly incomes in both good and bad fishing seasons. Table 
5.9 also shows that female household-heads in Woarabeba, the majority of whom were fish 
mongers, were significantly more experienced in the fish mongering trade than their counterparts 
in Akosua Village. This could be explained by the fact that the mean age of female household-
heads in Akosua Village is 42±1years, while that of those in Woarabeba is 56±5years. Thus, female 
household-heads in Woarabeba were older and more experienced than their counterparts in Akosua 
Village. Interestingly, this was masked by the analysis at the community level (Table 5.8). 
 
Finally, Table 5.10 highlights inter-community differences in adaptive capacity indicators through 
the economic class lens. It shows that net owner households in Akosua Village have significantly 
high Workforce (p = .03) because of fewer number of children (Table 5.7), while those in 
Woarabeba have significantly high physical capital (possessions and state of boat, sea/lagoon 
fishing nets and fish smoking kilns; p = .04) and monthly incomes in both good (p = .01) and bad 
(p = .01) fishing seasons. Boat crew in Akosua Village were older and thus more experienced than 
those in Woarabeba (p = .02), while those in Woarabeba are younger and thus have significantly 
higher human capital (level of education and employable skills; p = .01) and monthly incomes in 
both good (p = .03) and bad (p = .01) seasons. Net dragger households show the highest number of 
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significant differences. Those in Woarabeba have significantly high natural capital (possession of 
land and livestock; p = .01), percentage of health-insured household members (p = .02), social 
capital (trust, reciprocity, social networks and social integration; p = .01), human capital (p = .01) 
and monthly incomes in both good and bad seasons (p = .01). Fish mongers in Woarabeba are older 
and so more experienced14 than their counterparts in Akosua Village (p = .01), while petty traders 
in both communities do not differ in the possession of the adaptive capacity indicators. Lastly, 
households involved in non-fishing occupations in Akosua Village have significantly high use of 
technology (p = .05) and natural capital (p = .04), while their counterparts in Woarabeba have more 
health-insured household members (p = .01) and monthly incomes in both good (p = .02) and bad 
(p = .01) seasons. 
The results from the analysis of individual adaptive capacity indicators is consistent with the 
expectation that the community of Woarabeba or at least some sub-sections of the community 
would have higher livelihood capitals as summarised in Table 5.8. At both the community and 
household levels, human capital, social capital, and monthly incomes (part of financial capital) 
were significantly higher in Woarabeba. Notwithstanding, the fact that not all expected indicators 
differed significantly, and some indicators were significantly higher in Akosua Village households 
(e.g. experience, Table 5.9; workforce, Table 5.10) raises questions about the sufficiency of the 
contextual characteristics for producing superior adaptive capacity, and the role of individual 
household’s context in differentiating adaptive capacity and ultimately, vulnerability.
 
 
14 More experience implies a greater build-up of customer networks, both with retailers and with net owners/caretakers. 
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Table 5. 9 Comparison of adaptive capacity indicators between communities using gendered categorisation of households 
 
Table 5. 10 Comparison of adaptive capacity indicators between communities using economic class categorisation of households 
Economic  


























Net owner Akosua Village 10.08 11.81 10.77 10.81 9.38 9.88 8.27 9.23 9.54 9.88 7.92 7.00 
Woarabeba 9.83 6.08 8.33 8.25 11.33 10.25 13.75 11.67 11.00 10.25 14.50 16.50 
 P value .92 .03* .36 .32 .48 .89 .04* .35 .59 .89 .01* .01** 
Boat crew Akosua Village 23.21 20.58 23.08 21.00 26.17 21.00 20.25 19.79 18.08 11.17 14.33 8.50 
Woarabeba 18.57 19.74 18.63 19.56 17.26 19.56 19.89 20.09 20.85 23.93 22.52 25.11 
 P value .17 .83 .23 .66 .02* .69 .92 .93 .48 .01** .03* .01*** 
Net dragger Akosua Village 17.30 17.55 15.40 18.10 16.68 13.75 16.30 14.05 13.55 11.30 12.55 13.30 
Woarabeba 16.54 16.15 19.46 15.31 17.50 22.00 18.08 21.54 22.31 25.77 23.85 22.69 
 P value .79 .68 .19 .35 .81 .01* .59 .02* .01* .01*** .01** .01** 
Fish monger Akosua Village 6.17 5.17 4.67 6.42 3.50 5.50 6.17 4.75 4.67 4.83 5.17 5.17 
Woarabeba 4.50 6.00 6.75 4.13 8.50 5.50 4.50 6.63 6.75 6.50 6.00 6.00 
 P value .33 .66 .26 .21 .01* 1.00 .38 .32 .28 .38 .67 .66 
Petty trader Akosua Village 3.50 3.50 3.25 2.50 2.00 1.75 3.00 2.25 2.00 1.50 1.50 2.50 
Woarabeba 2.67 2.67 2.83 3.33 3.67 3.83 3.00 3.50 3.67 4.00 4.00 3.33 
 P value .41 .56 .76 .55 .24 .12 1.00 .36 .24 .68 .06 .56 
Other 
occupation 
Akosua Village 8.92 8.92 7.08 6.00 7.00 9.25 6.17 4.08 8.50 5.00 4.33 3.50 
Woarabeba 5.36 5.36 6.93 7.86 7.00 5.07 7.71 9.50 5.71 8.71 9.29 10.00 
 P value .05* .09 .94 .35 1.00 .04* .45 .01** .19 .08 .02* .01** 





























Male Akosua Village 56.10 57.88 52.90 51.26 56.41 51.78 49.42 46.36 44.46 36.38 36.76 30.78 
Woarabeba 47.08 45.37 50.15 51.73 46.78 51.23 53.50 56.44 58.27 66.04 65.67 71.42 
 P value .07 .03* .62 .92 .10 .92 .48 .08 .02* .01*** 01*** .01*** 
Female Akosua Village 10.56 9.33 8.33 10.06 5.67 8.33 10.33 7.11 8.00 6.56 7.11 7.78 
Woarabeba 7.25 8.63 9.75 7.81 12.75 9.75 7.50 11.13 10.13 11.75 11.13 10.38 
 P -value .11 .77 .54 .35 .01** .55 .24 .09 .38 .03* .10 .29 
111 
 
5.4.3 Integrated Vulnerability  
 
Table 5. 11 Comparison of household vulnerability between Akosua Village and Woarabeba 
based on gender of household-head 
Variable  Gender Village N Mean Rank P-value 
Vulnerability (GS) Male 
 
Akosua Village 50 40.76 .01*** 
Woarabeba 52 61.83 
Female Akosua Village 9 9.44 .74 
Woarabeba 8 8.50 
Vulnerability 
(BS) 
Male Akosua Village 50 40.24 .01*** 
 Woarabeba 52 62.33  
Female Akosua Village 9 9.22 .89 
 Woarabeba 8 8.75  
***p-value is significant at α = .001 
 
Table 5. 12 Comparison of household vulnerability between Akosua Village and Woarabeba 
based on economic class of household-head 









Akosua Village 7.62 10.33 17.85 5.50 2.50 7.33 
Woarabeba 15.17 24.30 15.69 5.50 3.33 6.71 
P-value .01** .01*** .53 .99 .56 .78 
Vulnerability (BS) 
Akosua Village 7.62 10.25 17.80 5.50 2.50 7.50 
Woarabeba 15.17 24.33 15.77 5.50 3.33 6.57 
P-value  .01** .01*** .56 .99 .56 .67 
***p-value is significant at α = .001, **p-value is significant at α = .01 
 
The results (Table 5.5) do indicate, as expected, a significant difference in vulnerability between 
the two communities.  However, on the contrary to the adopted hypothesis, it shows that in both 
good and bad seasons, Woarabeba (the community with more favourable contextual 
characteristics) is significantly more vulnerable than Akosua Village. Further analysis and 
investigation of the results were conducted in search of possible explanations. This began with 
a re-visiting of the vulnerability model used (Equation 2; Section 3.8.2). Normatively, the most 
vulnerable group of people would be those with the highest exposure, the highest sensitivity, 
and the lowest adaptive capacity (Watts and Bohl, 1993). This is reflected in the results (Table 
5.5). That is, Woarabeba has higher exposure (due to its proximity to the storm hotspot; Table 
3.5) and significantly higher sensitivity (Table 5.5). At the household level, Tables 5.11 and 
5.12 indicate that, like sensitivity, vulnerability is significantly higher specifically between 
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male-headed households (p = 0.01; Table 5.11), and between net owner and boat crew 
households (Table 5.12). Vulnerability was not significantly different between female-headed 
households and the other economic classes (Table 5.11 and 5.12). These findings challenge 
general assumptions that conducive contextual circumstances would presumably result in 
comparatively better adaptive capacity and lower vulnerability (Bohl et al., 1994; Kelly and 
Adger, 2000). It also shows the need to clearly identify the sources of differential vulnerability 
for the design of interventions that would address existing inequalities. 
 
5.4.4 Socioeconomic Vulnerability  
 
Table 5. 13 Comparison of socioeconomic vulnerability of Akosua Village and Woarabeba 
fishing communities during good and bad fishing seasons 
Season Village N Mean Rank P-value 
Good Akosua Village 59 57.78 .49 
Woarabeba 60 62.18 
Bad Akosua Village 59 56.69 .30 
Woarabeba 60 63.25 
 
 
Table 5. 14 Comparison of socioeconomic vulnerability between Akosua Village and 
Woarabeba based on household heads’ gender 






Akosua Village 50 47.36 .17 
Woarabeba 52 55.48 
Female Akosua Village 9 10.67 .09 




Male Akosua Village 50 46.40 .15 
 Woarabeba 52 56.40  
Female Akosua Village 9 10.67 .15 
 Woarabeba 8 7.13  
 
As already noted, the cause of any significant difference in vulnerability between the two 
communities can be attributed to a significant difference in either exposure, sensitivity, or 
adaptive capacity. Since adaptive capacity has been shown to not differ significantly between 
the communities (Table 5.5), exposure and sensitivity remain the main factors that can explain 
the significant difference in vulnerability between the communities. By way of sensitivity 
analysis, the exposure variable, which was higher for Woarabeba, particularly because of its 
geographical proximity to Sankor – the storm hotspot (Figure 3.1; Table 3.5) was excluded 
from the original model (Equation 2) and rerun as a socioeconomic vulnerability model. Table 
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5.13 shows, that at the community level the two communities do not differ significantly in terms 
of socioeconomic vulnerability. This implies that indeed, exposure had significantly influenced 
the earlier estimation of vulnerability (Equation 2). That is, Woarabeba was significantly more 
vulnerable by virtue of its proximity to the storm hotspot. At the household level, Table 5.14 
shows that the gender of a household head did not significantly differentiate households’ 
socioeconomic vulnerability. However, Table 5.15 shows that the economic class of a 
household did significantly influence socioeconomic vulnerability. Table 5.15 shows that net 
owners and boat crew in Woarabeba have significantly higher socioeconomic vulnerability than 
their counterparts in Akosua Village in the BS. However, the opposite is the case for net 
draggers in the BS. Net draggers in Akosua Village have significantly higher socioeconomic 
vulnerability than those in Woarabeba. Clearly, there isn’t sufficient evidence from the analysis 
to support the hypothesis that Akosua Village will be more vulnerable. It remains then to be 
explained why a community that is normatively more advantaged in terms of income 
distribution, social integration, resource quality, and local leadership is significantly more 
vulnerable in both climatic and socioeconomic vulnerability.  
 
Table 5. 15 Comparison of socioeconomic vulnerability between Akosua Village and 
Woarabeba based on economic class of household-head 









Akosua Village 8.23 14.92 19.80 6.33 3.50 8.00 
Woarabeba 13.83 22.26 12.69 4.25 2.67 6.14 
P-value .04* .06 .04* .29 .56 .39 
Vulnerability (BS) 
Akosua Village 7.92 14.42 19.70 6.33 3.50 8.00 
Woarabeba 14.50 22.48 12.85 4.25 2.67 6.14 
P-value  .02* .04* .05* .29 .56 .39 
*P-value is significant at α = .05 
 
 
5.5 Reflection on Hypothesis 
The inductive statistical process did not confirm the theoretical hypothesis proposed. That is, 
the community with relatively more favourable contextual conditions (Woarabeba) was not 
significantly less vulnerable. Moreover, some households in that community were found to be 
significantly more vulnerable (Table 5.14 & 5.15). The research findings thus challenge the 
general assumption that conducive contextual circumstances would produce superior resilience 
(Islam et al., 2014; Kelly and Adger, 2000; Watts and Bohle, 1993). Although that assumption 
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is normatively plausible through deductive reasoning, was not entirely supported, at least, by 
the empirical method adopted in this study. Notwithstanding, there are viable explanations for 
the results of the study, which provides further insights into understanding differential 
vulnerability. Fussel (2007) in proposing a generic framework for vulnerability assessments 
poses a hypothetical scenario which is adopted here as a useful starting point for explicating the 
results. Consider two coastal communities, A and B. Community A has fewer resources to cope 
with SLR, has less income diversification potential, and is already stressed by intra-community 
tensions. Community B is in a relatively lower elevation and more susceptible to sea-level rise, 
but has a more stable social and economic circumstances. If different experts were asked which 
of the two communities is comparatively more vulnerable, they would possibly provide 
different answers. Some would say community A because it has less adaptive capacity. Others 
might say community B because of its greater exposure. Others might refrain from answering 
the question by requesting more details and impact scenarios. Still, others may argue that given 
the differences in exposure, geographical position, adaptive capacity, and contextual 
conditions, the question is even not relevant at all. As Fussel (2007) and others (Cutter, 1996; 
Turner et al., 2003; O’Brien et al., 2007) have observed, the plurality of perspectives on 
differential vulnerability is due to differences in epistemological orientations which lead to 
different framings of the problem, and thus different intervention recommendations. For 
example, geocentric orientations focus on risk-hard questions, framing vulnerability as a 
function of the type of hazard, the probability and magnitude of impact (Kates et al., 1985; 
Cutter, 1996; Proag, 2014), while anthropocentric orientations focus on social and economic 
causes (e.g., political-economic processes) (Adger et al., 2005; Adger 2006; Cutter et al., 2007; 
Lynn et al., 2011). O’Brien et al., (2007) in particular argue that due to fundamental differences 
in the conceptualization of the nature and causes of vulnerability, these orientations cannot be 
integrated. Turner (2016) has also observed that the indicator approach to assessing 
vulnerability often runs counter to the contextual or social constructivist orientation to assessing 
vulnerability. It is therefore not totally surprising that the hypothesis formed was not confirmed 
by the vulnerability assessment. The discussion of the results is divided along the two 
conceptualisations of vulnerability identified by O’Brien et al., (2007) (outcome and contextual 





5.5.1 Outcome vulnerability perspective (integrated and socioeconomic vulnerability) 
 
By integrating the current and future exposure (E), the sensitivity (S), and the current adaptive 
capacity (AC) of the communities into a single model (Equation 2), the study measures the 
residual vulnerability of the fishing communities. This is referred to as outcome vulnerability 
by O’Brien et al., (2007) and starting point vulnerability by Kelly and Adger (2000).  Following 
the logic of the model, as already noted, the community with the highest residual vulnerability 
would be the one with the highest exposure, the highest sensitivity, and the lowest adaptive 
capacity. In that narrow sense, having a comparatively favourable socioeconomic context is 
irrelevant, and Woarabeba is expected to be more vulnerability as the results show. Using this 
approach to assess differential vulnerability between the two communities provides a general 
guide to deciding on and prioritising appropriate interventions. In this case, the appropriate 
interventions to address the differential vulnerability identified would have to focus on exposure 
and sensitivity indicators, since adaptive capacity did not differ significantly. For example, 
since Woarabeba had a higher sensitivity due to a greater number of children per household, 
particularly in net owner households, one appropriate intervention would be one that seeks to 
support households with the least workforce (i.e., higher number of children). This 
understanding is particularly important because comparing two communities by the 
vulnerability model adopted (Equation 2), there could be several combinations of higher or 
lower E, S, and AD which can make the same community significantly more vulnerable than 
the other (e.g., lower E, but higher S, and lower AD, or higher E, lower S, and lower AD). As 
observed by Islam (2014) in a similar comparison of two fishing communities in Bangladesh, 
the most exposed community may not necessarily be the most sensitive or have the lowest 
adaptive capacity. This applies at the household level as well. Even within the same community 
where exposure is equal, households may significantly differ in vulnerability due to varying 
combinations of sensitivity and adaptive capacity (Antwi-Agyei et al., 2013; Koomson et al., 
2020). Being able to rightly detect the source of the difference in vulnerability (i.e., exposure, 
sensitivity, or adaptive capacity) is essential for the development and proper distribution of 
tailored, multifaceted interventions. Differentiating households by assessing their residual 
vulnerability to design appropriate interventions is a common approach (Hinkel, 2011; Antwi-
Agyei et al., 2013; Islam, 2014; Koomson et al., 2020). Despite the insights it gives into 
differential vulnerability, it can lead to the proposition of overly prescriptive interventions that 
are not sensitive to other social and institutional processes contributing to vulnerability.  As 
exemplified by this study, although the methodological basis for deciding on the appropriate 
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intervention is scientific and sound, it is apparent that it is lacking the voice of the population 
concerned. Thus, the prescribed intervention(s) may not address their major concerns. One way 
this could be achieved would be to discuss and agree upon weights for each variable in the 
vulnerability model during a participatory group activity session (Watts and Bohl, 1993; Hinkel, 
2011). Although this approach has its own drawbacks as well (Allison et al., 2009; Hinkel, 
2011), it could provide some analytical leverage that enhances the social explanation and 
applicability of the results. There is, moreover, another practical and ethical concern in 
executing the interventions prescribed through the residual vulnerability approach to 
differential vulnerability: as a matter of value judgment, would it be equitable, with regards to 
the two study communities, to prioritize the extension of more interventions to where 
socioeconomic circumstances are, as it were, already more favourable? This is where the 
discussion of outcome vulnerability intersects with the contextual vulnerability perspective. 
Here the question becomes both a scientific and a political one. Scientific in the sense that one 
would have to turn to understandings within the social science domain to establish whether 
there is any empirical evidence that having a comparably favourable context necessarily leads 
to superior resilience. Currently, such evidence is lacking. Neither could this study confirm that. 
On the contrary, studies have shown that adaptive capacity does not necessarily translate into 
adaption (Adger and Barnett, 2009; Islam et al., 2014). Several others have also noted, that 
irrespective of context, there could be a myriad of barriers hindering access to and utilisation 
of resources that improve adaptive capacity (O’Brien et al., 2006; Adger et al., 2009; Cochrane 
et al., 2009; Moser et al., 2010; Moser and Ekstrom, 2010; Charlse, 2012; Kuruppu and Willie, 
2015). In light of that, the next section highlights the insights that the results of this study 
contribute to understanding differential vulnerability, taking a contextual perspective.  
 
5.5.2 Contextual vulnerability perspectives 
 
A conducive socioeconomic context may not necessarily lead to superior adaptive capacity 
and/or adaption due to the following reasons: 
1. Insufficient contextual conditions 
Comparing the contexts of the study communities (Table 5.14), it was hypothesised through 
deductive reasoning that Woarabeba community would have higher adaptive capacity, leading 
to a comparatively lower vulnerability. The results did not confirm this. It showed that adaptive 
capacity was similar in both communities. The deductive expectation of superior resilience 
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based on favourability of context was therefore not supported by probabilistic hypothesis 
testing. Does that suggest that favourably conducive socio-economic circumstances do not 
significantly influence or are not causally linked to differentiated adaptive capacity and 
vulnerability? That would be a rather audacious claim based on the limitations of the study. 
Besides, it has been sufficiently established within the social vulnerability literature (though 
not sufficiently tested empirically) that context plays a significant role in shaping vulnerability 
to climatic and non-climatic stressors (O’Brien et al., 2007; Islam et al., 2014). Rather, a claim 
is here made about the possible insufficiency of those contextual circumstances. According to 
Little (1991), one way of making a causal claim between a set of conditions (C) and an effect 
(E) is to determine whether those set of conditions are ‘necessary and sufficient conditions’ for 
the occurrence of the effect. Necessary in the sense that the effect would not have occurred in 
the absence of the condition(s); and sufficient in the sense that the presence of the condition(s) 
guarantees the occurrence of the effect. Thus, C can be confidently claimed to cause E if and 
only if C is necessary and sufficient for the occurrence of E. The question then is, are the 
observed contextual conditions (Table 5.14) necessary and sufficient for determining and 
differentiating adaptive capacity and vulnerability? The fact that several authors have 
emphasised the importance of context for improved adaptive capacity makes a strong case for 
their necessity. The question of their sufficiency is, however, a largely unexplored subject in 
the social vulnerability literature. It is entirely possible that the prevailing set of circumstantial 
conditions in Woarabeba, though favourably, are not the critical mix of conditions necessary 
and sufficient within a small-scale fishing community setting for producing superior adaptive 
capacity and comparatively higher resilience. As to whether such a ‘critical mix’ of necessary 
and sufficient circumstances exists calls for further research. Currently, there appears to be a 
paucity of studies that empirically compares communities, considering their set of contextual 
circumstances. Thus, the causal mechanisms linking superior adaptive capacity to a set of 
contextual conditions remain largely undefined or tested. Such studies would be akin to Elinor 
Ostrom’s seminal comparison of common pool resource-use communities worldwide which led 
to the proposal of the eight institutional features that are essential to overcoming the ‘tragedy 
of the commons’. That is, the so-called core design principles (Ostrom, 1990; Cox et al., 2010; 
Isaac et al., 2010; Wilson et al., 2013) which have been empirically tested by several studies 
and proven to be effective (Cox et al., 2010; Cinner et al., 2013; Cinner and MacNeil, 2013; 
d’Armengol et al., 2018). Besides these, there is yet another important consideration in the 
development of scientific social explanations. That is, the examination of underlying 
assumptions. As Little (1991) notes, to posit that C is causally relevant to the occurrence of E 
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often involves the making of a set of ceteris paribus conditions. That is, C would usually be 
necessary and sufficient for the occurrence of E under certain ‘normal’ circumstances. This is 
quite often the case in community vulnerability and adaptation studies. For example, Smith and 
Wandel (2006) state that, “generally, a system (e.g., a community) that is more exposed and 
sensitive to a climate stimulus, condition or hazard will be more vulnerable, Ceteris paribus, 
and a system that has more adaptive capacity will tend to be less vulnerable, Ceteris paribus” 
(Smit and Wandel, 2006, Pg. 286). The problem is that the set of the so-called ‘normal’ 
circumstances are usually not stated. In that vein, it is also entirely possible that there ought to 
be the presence or absence of some social, economic, institutional, and/or personal factors as 
prerequisite normal circumstances, for the advantage of a favourable context to translate into 
adaptive capacity gains. For example, it could be that the presence of intra-community 
competition for resource use and the absence of balanced power relations somehow invalidates 
the advantages of a favourable context. This leads to the next discussion about prevailing social 
structures. 
 
2. Inimical social structures  
In Woarabeba, the combination of the politics of the annual contract beach-seining model with 
the hierarchical economic classification of the community creates an unbalanced power 
structure that (as described in Section 5.3) mediates the distribution of incomes. Compounded 
by dwindling fish catches and incomes, the financial capital and overall adaptive capacity of 
many households within the community are constrained. Badjeck et al., (2010) have noted that 
what affects the incomes of fisheries-dependent households has far-reaching consequences on 
their adaptive capacity. It is widely acknowledged within the contextual vulnerability literature 
that social structures play an important role in shaping vulnerability (Agrawal, 2008; Kimberly 
et al., 2019; Islam 2011). Social structures, not in the sense of the demographic composition of 
a community, but the set of institutions and patterns of relationship that govern the functioning 
of the community (Sudgen and De Silva, 2014). This includes, inter alia, gender relations, 
power structures, labour arrangements, indigeneity, and caste or some form of established 
economic ranking (Agrawal, 2008; Islam 2011; Kimberly et al., 2019). These structures are 
important social forces that affect how life is lived or experienced by individuals in a 
community (Agrawal, 2008; Moser and Ekstrom, 2010; Kuruppu and Willie, 2015). Such 
structures, as exemplified in Woarabeba, mediate access to adaptive capacity-building 
resources, skewing any advantages of a conducive context to few privileged or powerful 
individuals (net owners or caretakers in this case). It is easy to consider how that might be with 
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reference to the large inequalities (indexed by the Gini coefficients, Figure 5.5) that already 
exist in the community. In a study of small island communities, Rasmussen et al., (2013) have 
also observed how the local institutional context may interact with social inequalities leaving 
parts of a community with less adaptive capacity and higher vulnerability. The results of the 
study thus contribute empirical evidence to support the necessity of actively searching for, 
understanding, and addressing latent social structures that amplify vulnerability or that 
undermine opportunities for the whole community to benefit from favourable contextual 
circumstances. This investigation should not be overlooked even in contexts where multiple 
observably favourable circumstances are present. The importance of this is underscored by 
Barnett and Campbell (2010) who hold, that insufficient understanding of the social dynamics 
that amplify or attenuate vulnerability is sufficient basis to delay the implementation of planned 
adaptation interventions if maladaptation is to be prevented. As an example, if it were decided 
to extend some sort of alternative livelihood to the two fishing communities, it would be 
essential to take into consideration that, unlike Akosua Village where most individuals are free 
to decide on a daily basis how and where to exchange their labour for income, most individuals 
in Woarabeba are contractually bound to their net owners all year-round. This knowledge 
should influence the alternative livelihood options chosen (ideally in consultation with the 
community) and which members of the community are targeted in the implementation process. 
To overlook the social structures that determine peoples’ availability and agency to take up 
alternative, or even supplementary livelihoods, would be to risk undue interference of legitimate 
social arrangements. Such a situation should be voided at all costs (Kimberly et al., 2019). 
 
3. Path dependency of the fishing society  
The foregoing discussion of inimical social structures is nested within the broader subject of 
adaptation barriers and limits: i.e., factors that can obstruct the adaptation process, or that can 
prevent a community from making the most advantageous use of its resources (material or 
contextual) in response to climate impacts (Moser and Ekstrom, 2010; Adger et al., 2009). In 
the study of adaptation barriers, it has been observed by some authors (Moser and Ekstrom, 
2010; Kuruppu and Willie 2015) that the institutions that affect adaptation to climate impacts 
can be path-dependent. That is, a persistence of the status quo or what has historically been due 
to resistance to modifications. The results of the study hint at a similar path dependency in the 
sociocultural development of the fishing communities. This is evidenced by the fact (as Table 
5.8 shows) that key capital like financial capital (savings, creditworthiness and/or investments), 
management approach (risk behaviour, innovation, alternative livelihoods), natural capital 
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(possession of land and livestock), and physical capital (ownership and state of boat, sea and/or 
lagoon fishing nets and fish smoking kilns) that would be instrumental to the building of 
adaptive capacity were not significantly high in Woarabeba where incomes were significantly 
higher and context more favourable. It would be expected, for example, that because incomes 
are significantly higher and there is no housing restriction on building in Woarabeba, the quality 
of houses there would be higher. However, this was not the case. Historically and culturally, 
beach seining communities all along the coastline of Ghana have lived in similar housing 
structures and are socio-culturally organised in similar ways despite centuries of existence in 
the current locations (Kraan, 2009; Danso-Wiredu, 2016). In an anthropological study of beach 
seining communities along the coast of Ghana (Akosua Village included), Kraan (2009) has 
highlighted extensive similarities in livelihood and socio-cultural organisation. The fact that 
Akosua Village is, after over a century, socio-culturally linked and similar to coastal fishing 
communities in the Volta Region where they originally migrated from, attests to the fact. These 
fishing communities appear to have a persisting lifestyle that is embedded in their centuries-old 
socio-cultural traditions. To the extent that this observation is accurate, a favourable socio-
economic and institutional context would rather perpetuate and perhaps strengthen the 
historical, socio-cultural lifestyle of the communities. In view of this, and, returning to the 
earlier discussion on necessary and sufficient conditions, it would thus require some strategic 
mix of contextual circumstances and planned administrative input to overcome the path 
dependency in communal lifestyle and tip the communities into a new socioeconomic 
development trajectory that allows the widespread build-up of adaptive capacity. 
 
4. Individual household context 
Like the foregoing discussion on social structures, the normative intervention usually 
recommended by contextual vulnerability studies is the identification and modification of the 
social, economic, and institutional factors that shape or differentiate vulnerability (Bohl et al., 
1994). More importantly, it is acknowledged that these factors often exist at several spatial, 
temporal, and functional scales (Turner et al., 2003; Hopkins, 2015). The results of the 
disaggregated household analysis (Tables 5.7, 5.9, 5.10, 5.12, 5.15) suggest that individual 
household context is perhaps the most critical in differentiating vulnerability. For example, 
Table 5.7 showed that net owner households, which are the wealthiest, were more sensitive. 
Table 5.15 also showed that net dragger households in Akosua Village have significantly higher 
socioeconomic vulnerability than their counterparts in Woarabeba. Intra-community household 
analysis (Koomson et al., 2020) also showed that female-headed (particularly fishmongers) 
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households were marginally less vulnerable in bad seasons than male-headed households. 
These findings suggest that, although the communal context is relevant, the circumstances of 
individual households critically determine whether they are benefitted or affected by the 
context. This argument being made about the criticality of individual household context in 
differentiating vulnerability is reflected in Amartya Sen’s seminal idea of ‘conversion factors’ 
which, according to him, determine subjective wellbeing (Sen, 1979, 1992). According to Sen 
(1992) the availability of resources, or in this case, favourable conditions, does not necessarily 
lead to the wellbeing of people. Social, environmental, and more importantly personal 
(conversion) factors determine peoples’ ability to utilise and/or benefit from those resources. 
Thus, analysis at the community level alone could lead to a misleading picture of the 
community. The finer the resolution of the analysis (household level, for all practical purposes), 
the truer the perspective obtained about the community, and the more effective proposed 
interventions are likely to be. It may be logistically impractical to target individual households. 
However, as the study has shown, it is possible to identify households that are fairly 





By comparing and contrasting observable ecological and socio-cultural features of the 
communities, it was hypothesized that Woarabeba, having relatively favourable contextual 
circumstances would have higher adaptive capacity, and thus, comparatively lower 
vulnerability. This hypothesis was not supported by the results. On the contrary, Woarabeba 
was found to have a significantly higher vulnerability despite its normatively more favourable 
contextual conditions. From an outcome vulnerability perspective, this is attributed to the 
community having a higher exposure and sensitivity, but similar adaptive capacity. This 
highlights the importance of adequately tracing the structural cause (in terms of vulnerability 
model parameters) of differential vulnerability for targeted and prioritised intervention choices. 
From the contextual vulnerability perspective, three key insights are drawn and discussed. 
Firstly, the results suggest that favourable conducive contextual circumstances should not be 
construed to causally lead to improved or superior adaptive capacity and/or resilience. The 
study does not posit however that having a socioeconomic and institutional context that 
supports adaptation is not causally relevant to improved adaptation and reduced vulnerability. 
Rather, it is argued, that the contextual circumstances, though necessary, may not be a sufficient 
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mix of conditions requisite for tipping the community into a developmental state that allow the 
widescale build-up of significantly improved adaptation and resilience. This calls for further 
research that seeks to match context with significantly improved adaptive capacity and 
resilience. Secondly, it is argued that peculiar social structures (e.g., asymmetrical power 
relations) could skew the advantages of favourable contextual circumstances to a few privileged 
and powerful community members, leaving the resilience of the vast majority unimproved. 
Lastly, from the results of disaggregated household-level analysis, it is suggested that perhaps 
the individual household context, rather than the community context, is more crucial in the 
differentiation of vulnerability. Thus, the finer the scale/unit of analysis (household level for all 
practical purposes) the better the understanding gained, and the more nuanced and insightful 




CHAPTER 6: IMPACTS ON POVERTY ALLEVIATION, FOOD SECURITY, 




The two preceding Chapters examined the factors that determine vulnerability in the Akosua 
Village and Woarabeba. They also explored how vulnerability is differentiated within 
individual communities based on household-level differences, and between the two 
communities based on differences in contextual social, cultural, and environmental 
characteristics. Several arguments were also advanced in an attempt to explicate the observed 
similarities and differences in vulnerability. In this Chapter, the key impacts of the various 
climatic, environmental, and sociocultural stressors identified so far on the lives and livelihood 
of the communities are discussed. This is done by stating and explaining a number of impact 
observations. Although the livelihood stressors encountered are many, their impacts are argued 
to be driven and/or mediated by three fundamental factors – continuous bad fishing seasons 
(i.e., reducing catches and incomes), the beach seining models, and the market structure of 
beach seining fishing as a sub-sector of the SSF industry. The effects of bad seasons and beach 
seining models on differential vulnerability have already been discussed in Chapters 4 and 5. 
Thus, this chapter begins by briefly describing the market structure of beach seine fishing and 
how it influences unequal income distribution. Afterward, the combined effects of those three 
fundamental factors on the core values of small-scale fishing, i.e., poverty alleviation, food 
security, local economic development, and wellbeing are discussed. 
 
6.1 Effect of Market Structure  
 
Observation 1: The beach seining business in both study communities is oligopolistic in 
structure, and this is partly responsible for the large income inequalities observed in both 
communities. 
 
Oligopolies are market forms characterised by few large producers of a homogenous product 
due to entry barriers like high investment costs (Khemani, 1993). These producers, who may 
be producing homogenous or differentiated commodities, set prices, and seek to maximise 
profits (Khemani, 1993). These features are manifested in the set-up of beach seining 
companies in Akosua Village and Woarabeba, and other parts of the world (Tiezte et al., 2011). 
It is argued here that the oligopolistic structure of the beach seining livelihood is primarily 
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responsible for the large inequalities in income distribution as shown in the previous Chapter 
(Figure 5.5).  
 
In the artisanal fishing literature, small-scale fishing is generally described as being a last resort 
for most people because of its low/no entry costs and the open-access nature of fisheries 
resources (Gordon, 2006; Béné and Friend, 2011). This is not the case for beach-seine fishing 
as it is practiced around the world (Tiezte et al., 2011) and in the study communities. Although 
the sea is an open resource, boats and seine nets are very expensive and cannot be afforded by 
ordinary community members (Tiezte et al., 2011). Thus, in Akosua Village and Woarabeba, 
people who wish to have an independent livelihood fish solely from the nearby lagoons. 
According to several survey respondents, although lagoon fishing provides occasionally high 
incomes (e.g., during rainy seasons) and gives the independence and freedom of managing 
one’s own affairs, fish catches from the lagoons are erratic. Moreover, the sizes of the typical 
tilapia fish caught are small, attract low prices, and market demand is not consistent. As such, 
cash flows from lagoon fishing are inconsistent. In both communities, most people join existing 
fishing companies as either boat crew or net draggers. The high entry cost of becoming a net 
owner limits the number of NOs in the communities. Besides the high investment cost and the 
homogeneity of the resources being harvested, NOs or their caretakers are also the price setters 
for each day’s catch, and they strategically set prices to maximise their profits. There are two 
key issues that cause this beach seining set up to create large inequalities in income distribution. 
First, the dwindling of fish catches, combined with fixed or, at worse, increasing input costs, 
raise average production costs for NOs. Ghana’s fisheries and aquaculture sector development 
plan for 2011 – 2016 clearly stated, that fish production expenditures are indeed approaching 
or exceeding incomes, and profitability of the sector is rapidly dissipating (MoFAD, 2011). 
This is, however, not unexpected as a result of the open-access nature of marine fishing. Under 
such open-access conditions in Ghana, as noted by Quartey (2020), fishers put in excessive 
fishing effort until costs outstrip profit and the economic rent from fishing is eroded. The 
implication of this is that a greater percentage of profits (if any) are retained by NOs to sustain 
production, resulting in lesser amounts reaching boat crew and net draggers. This is a critical 
factor as it emphasises the importance of NOs in sustaining the whole small-scale fishing 
livelihood from year to year. In a recent study that used a yield-effort function to investigate 
the incentive for continued reliance on fishing incomes despite decreasing profitability in 
Ghana, Quartey (2020) demonstrated that the most important determinants in sustained fishing 
activity are ownership of fishing vessels, and to a lesser extent, age. Thus, NOs are the 
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keystones in the small-scale fishing business, and where they are few, like in the study 
communities, wield a lot of influence on the day-to-day running of the fishing activity. 
Secondly, in both communities, there are no government or local authority policies that regulate 
NOs and/or their revenue sharing schemes. In the absence of any regulatory policies, boat crew 
and net draggers become wage-takers while fishmongers (who are predominantly women) 
become price-takers. Especially in Woarabeba where incomes are shared at the end of the 
fishing season as described earlier, there is no obligation and little incentive for NOs and their 
caretakers to be transparent in declaring profits to their workers. Thus, the set-up of the beach 
seining business itself creates conditions that, without regulatory policies, facilitate deprivation, 
exploitation, and vulnerability of crew members. 
 
6.2 Key impacts of multiple stressors on lives and livelihoods in Akosua Village and 
Woarabeba 
  
The combined effect of bad fishing seasons, the oligopolistic set-up, and the terms of beach-
seining models on the distribution of household incomes are argued to have broader 
implications for poverty alleviation, food security, and local economic development in the study 
communities. Globally, according to the seminal work of Béné (2006) on small-scale fishing 
and poverty, the most important values of small scale fishing are the prevention of fisherfolk 
from sinking deeper into poverty (poverty prevention), the build-up of wealth (poverty 
reduction), income safety net for many who cannot find jobs, or have lost their jobs (food 
security), and rural economic development through the improvement of the lives of rural 
populations (since most small-scale fishing activities take place in rural areas). All these 
benefits are impeded in Akosua Village and Woarabeba by the three fundamental forces that 
drive impacts (bad seasons, oligopolistic set-up, and beach seining models). These specific 
impacts are discussed in the sections following. 
 
6.2.1 Powerlessness, Power Struggles and Conflicts 
 
Observation 2: The oligopolistic market structure and the terms of beach seining models create 
a power structure that is unfavourable for the majority of community members. This results in 
internal conflicts and reduced potential for cooperative action, which decelerates community 




In the absence of regulatory policies for income sharing in the beach seining livelihood, the 
oligopolistic nature of the livelihood and the lack of transparency in revenue sharing combine 
to create a huge imbalance of power relations between NOs and their workers. In Akosua 
Village and Woarabeba, the imbalance in power over the control and disbursement of incomes 
to fishing crew defines the whole structure and financial economy of the two communities. It 
defines peoples’ income levels, the economic class of their household, and their household 
expenditure. Analysing the power relations within the communities, i.e., power over, power to, 
and power with as described by Alsop (2004) gives further insights. As earlier noted, NOs 
and/or their caretakers in the study communities wield enormous power, because of their 
ownership of the production resources (boats, seine-nets, and outboard motors), to control their 
deployment, who gets to work and who does not, who gets an income advance, and how much 
they can get. Particularly in Woarabeba, they also have exclusive knowledge and custody of 
the company’s annual turnovers, as well as its distribution and how much each crew member 
receives. It was also noted in previous sections how NOs and/or their caretakers use crews’ debt 
and income advance mechanisms to achieve long-term commitments from their workers in bad 
seasons. By exercising control over the deployment of both physical and human production 
resources, manipulating crew labour force through debts and income advance mechanisms, and 
concealing of annual turnover information, NOs and/or caretakers wield sweeping decision-
making powers in the communities. More importantly, the power asymmetry described appears 
to be the usual order of things (hegemonic) in beach seining communities (Kraan, 2004). This 
stems from the fact that the current practice has been in existence and has been perpetuated 
from generation to generation for over a century. From personal observations and discussions 
with crew members, it is rather surprising that crew members cope with the current system 
despite how repressive they feel about it. This creates an overwhelming feeling of 
powerlessness in most crew members. One crew member lamented: 
 
“This job is a fool’s job. Can you imagine that I do this hard work all year round and 
at end of the year I am given just GHS 700.00. It is extortion...the NOs are exploiting 
us…I just want to finish paying my debt then I will go and find a better job. If I could 
even get a different job now, I will quit and use the money from there to pay off my 
debt…” (Respondent/HHS/WBB/Dec/2019). 
 
As defined earlier in Chapter 2, power to is connected with and determines a person’s 
capabilities, agency, and quality of life (Alsop, 2004). The ability to provide food for one’s 
family, ability to entertain oneself, the ability to afford comfortable clothing, and to 
demand accountability all define a person’s power to and is akin to the concept of capability. 
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To the extent that these abilities are determined by purchasing power, a limitation in a person’s 
access to income may affect their quality of life and ultimate well-being. In this sense, the 
wielding of enormous power, by NOs and/or their caretakers, over cash incomes to a large 
extent, also limits the capabilities of crews and their families to live lives that they value. Thus, 
NOs, in a very important but indirect way determine the quality of life of their crew and 
essentially, the whole community. Lastly, very little power with relations, which could lead to 
the building of collective strength through organisation to achieve shared values (Berger, 2005; 
Alsop, 2004; Partzsch and Fuchs, 2012) was observed. Because of the hegemony exercised by 
the NOs and/or their caretakers, cooperation by crew members was just to make ends meet. 
Although NOs and crew members both strive to maintain good interpersonal relations between 
themselves, from personal observation, there was no real sense of shared power manifested 
through dialogue and negotiation of terms of contract or conditions of service.  
 
From the foregoing discussions, it is evident that the prevailing power relations embedded in 
the organisation of the beach-seining livelihood activity are unfavourable for crew members 
and their families. This has knock-on effects on the stability and economic development of the 
community. The powerlessness of crew members combined with the fact that there are no legal 
or institutional structures that secures their interests means that they are not able to even attempt 
to contest their right to better conditions of service. This results in anti-social behaviour, power 
struggles, and internal conflicts that further undermine trust and opportunities for cooperative 
action, which are essential conditions for promoting the interest of the whole community 
(DFID, 2004). For example, one NO in Woarabeba lamented about the disloyalty of crew 
members:  
 
“Some of the people are not sincere at all. They will collect advance from you and 
commit to working with you for the year. Then they will also secretly go and collect 
advance from another NO. Then when you need them, they will not be available…” (Net 
owner assistant/HHS/WBB/Dec/2019). 
 
Another NO complained: 
 
“Some people will collect advance and refuse to work…” (Net 
owner/HHS/WBB/Dec/2019). 
  
These crew member tactics can be described as ‘weapons of the weak’ (Scott, 1985). Lacking 
the power and legal backing to challenge the century-old hegemony of NOs, some crew 
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members employ these tactics just to make ends meet. In Akosua Village, however, the change 
from the annual contract to the daily wage model represents a successful attempt by the crew 
members to redress some of the asymmetries in power relations with their NOs. The shift in 
model transfers some power to crew members in that they can decide whether to work or not 
for a particular NO, and they can also demand transparency and accountability daily. This 
improves power with by forcing NOs to be more transparent and even altruistic. Even then, 
NOs still exercise far greater power over the distribution of daily fish catches. This was 
lamented by a former crew member, who is now an independent lagoon fisher: 
 
“How is it that, I will go and work so hard and when we bring the fish, the net owner’s 
wife will come and take as much as she wants, and I will be given a small amount of 
money? It’s just not fair, so I have stopped...” (Respondent/HHS/AV/Dec/2018). 
 
Assuming a business as usual scenario situation in the communities in the face of continued 
climate change, reducing maximum catch and revenue potential (Lam et al., 2012; Lam et al., 
2016), it is predictable that NOs and/or their caretakers will exert greater power over thereby 
reducing crew members’ power to, and eliminating the potential for power with. This is 
evidenced, in part, by the increase in income inequality in bad seasons shown in Figure 5.5. 
This, in turn, will result in increased powerlessness of most community members, increased 
intra-community tensions and conflicts, and reduced potential for unity and cooperation in the 
pursuit of shared values. In the end, vulnerability, which semantically resonates with 
powerlessness, will be exacerbated.  
 
6.2.2 Worsening Poverty  
 
Observation 3: With predicted decreases in maximum fish catch and revenue potentials (i.e., 
frequent or continuous bad seasons), the prevailing power structure due to the market structure 
and terms of beach-seining models will keep many fishing households entrapped in worsening 
poverty. 
 
Observation 4: If disabling economic, political, and socio-institutional conditions are removed 
and more equitable distribution of incomes ensured, small-scale fisherfolk may be able to build 




As noted earlier, one of the most important values of SSF is poverty alleviation (Béné, 2006; 
Béné and Neiland, 2003). Béné (2006) divides the effect of SSF on poverty into three pathways: 
(1) poverty prevention, the prevention of fisherfolk from sinking deeper into poverty by 
maintaining a certain minimum standard of living; (2) poverty reduction, the gradual build-up 
of wealth, supporting people to become measurably better off, and (3) poverty alleviation, an 
inclusive concept which encompasses both poverty prevention and poverty reduction. But, 
historically, small-scale fisherfolk have been considered the poorest of the poor (Béné, 2003). 
However, Béné (2003) notes that the ‘fisheries equal poverty’ paradigm is based on an 
economic (low income) and biological (overexploitation) perspective of the problem. That is, a 
neo-Malthusian perspective that posits that the open-resource nature of fisheries resources 
makes it a safety net for the poor, and the increasing admission of people into the fishing 
livelihood leads to overexploitation of the resource, and an overall worsening of poverty. 
Without denying the fundamental and intrinsic limitation that resource depletion places on 
incomes, Béné (2003) argues that rules, norms, social (class) organisation, and decision-making 
processes by which actors within the SSF context interact to gain and maintain command over 
resources and the benefits (e.g., cash incomes) extracted from them are more important causes 
in fisheries poverty. Following on this perspective, Béné (2003) delineates four pathways by 
which socio-institutional factors impoverish some small-scale fisherfolk: (1) Economic 
exclusions, processes which result in certain people being excluded from an economic or 
livelihood activity due to their inability to afford the production capital; (2) Social 
marginalization, processes that lead to certain people being denied control over a resource or 
benefit based on some social criteria like gender, race, class or ethnicity; (3) Class exploitation, 
a situation where a lower class is not given a fair share of the benefits extracted from a resource 
or an economic activity, and (4) Political disempowerment, processes that lead to some people 
being disenfranchised in decision-making, leading to them having less control over resources. 
Reflecting again on the descriptions of the market structure, beach-seining models, and power 
relations in Akosua Village and Woarabeba explanatory linkages could be made as to the 
mechanism by which they erode prospects for poverty alleviation. First, the high entry barrier 
(due to the high cost of boats, seine nets, and outboard motors) which creates the oligopoly 
results in the economic exclusion of many people from being NOs, having control production 
resources. Although lagoon fishing is a supplementary income source that requires comparably 
less investment in physical capital (small canoe and cast or gill nets), the nets are transient and 
require regular replacement. This puts a further strain on most people’s meagre incomes, which 
are largely determined by NOs and/or caretakers. Thus, a two-fold economic exclusion is 
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manifested toward both marine and lagoon fishing. Secondly, a process of class exploitation is 
manifest in the sharing of income (either daily or annually) and is evidenced by the negative 
sentiments that boat crew and net draggers have about it being not transparent and unfair. 
Thirdly, to the extent that crew members have no knowledge about profit margins and no say 
about how much they will receive at the end of a fishing season (particularly in Woarabeba), 
an intra-community political disempowerment is manifested. As noted in previous sections, 
though NOs strive to maintain good interpersonal relationships with their crew members, there 
is no real participation in decision-making regarding how and when the physical production 
assets are deployed, how income is shared, and how much crew members receive. All 
management and decision-making power, as far as the fishing company is concerned, rests with 
the NOs and/or their caretakers. Under the circumstances of dwindling fish catches (bad 
seasons), these three processes, entrap the masses in poverty. Because NOs and/or caretakers 
have absolute power over the extraction and distribution of economic rent from fishing, they, 
at worse might move from creating more wealth (poverty reduction) to sustaining their level of 
wealth (poverty prevention) in continued bad seasons. On the other hand, due to increased 
borrowing and debt burden, crew members may not be able to maintain their current standard 
of living and may sink deeper into poverty. It is evident from the respondent response below, 
that genuine attempts to come out of the poverty trap are being undermined by asymmetrical 
relations of power in the making and distribution of incomes from fishing: 
 
“…I just want to finish paying my debt then I will go and find a better job. If I could 
even get a different job now, I will quit and use the money from there to pay off my 
debt…” (Respondent/HHS/WBB/Dec/2019). 
 
According to du Toit (2004) income poverty and lack of social power are linked issues. Moser, 
(2004) notes that this link began to gain attention as international development agenda began 
to shift from issues of economic nature to political ones, which, according to Béné (2003) led 
to a greater understanding of the socio-institutional mechanisms of impoverishment in fishing 
communities. Earlier studies on food security and vulnerability to hunger had already 
demonstrated the contribution of socio-institutional factors to vulnerability to natural hazards. 
Of note is the concept of entitlement failure – the notion that people can go hungry even when 
there is food surplus because of social, political, economic, and institutional factors which 
undermine their ability to have command over food (Sen, 1981). This suggests that, although 
maximum fish catch and revenues are decreasing and are predicted to continue to decrease with 
continued climate change (Lam et al., 2016), that is just one of the many factors that make 
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small-scale fisherfolk vulnerable to poverty. A study by Chiwaula et al., (2011) uses empirical 
data from small-scale fishing communities in Nigeria and Cameroon to illustrate this. The study 
shows that majority of small-scale fishing households are structurally poor, meaning that, their 
asset base is so low to the extent that they are unlikely to be able to move permanently out of 
poverty even if production conditions became favourable or risk-reducing measures (e.g., 
insurance) are introduced. Factors that prevent the build-up of assets ought to be addressed. If 
disabling economic, political, and socio-institutional conditions are removed and more 
equitable distribution of economic rent ensured, small-scale fisherfolk may be able to build up 
sufficient social, economic, financial, physical, and even natural capital assets to create wealth, 
increase adaptive capacity and reduce their vulnerability. This is vital. As already 
acknowledged, poverty is a multi-dimensional issue. Several inter-related factors, at various 
scales, interact to create poverty. The discussion presented above specifically spotlights the 
intra-community mechanisms by which fisherfolk in the study communities are impoverished, 
thereby pointing to possible interventions (at the community level) that can create enabling 
socio-institutional conditions for poverty alleviation.  
 
6.2.3 Increasing Food and Nutrition Insecurity  
 
Observation 5 Income insecurity resulting from less or no fish catches (for example, due to 
bad and/or closed seasons) and unfavourable socio-institutional structures that mediate the flow 
of cash incomes ultimately lead to food and nutrition insecurity. 
 
Observation 6: Both fishing communities show a 34% deficit in food security compared to 
other rural communities in Ghana (national average food share of rural household budget is 
60%). This is an indication of the critical food insecurity situation in the fishing communities.  
 
Observation 7: Dealing with the identified community-level bottlenecks, stands the best 
chance, in the short term, of improving income flows and food security for rural fisherfolk, even 
in the face of dwindling fish stocks. 
 
Food security is one of the most important values of small-scale fishing. When a group of 
people, at all times, have physical and economic access to sufficient, safe, and nutritious food 
that meets their dietary needs and food preferences, they are considered to be food secure 
(World Food Summit, 1996). Based on this definition, four key dimensions of food security 
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have been identified: (1) availability – sufficient quantities of quality food being available, (2) 
access – having adequate resources to acquire nutritious food, (3) stability – access to adequate 
food at all times, and (4) utilization – reaching nutritional wellbeing through a combination of 
adequate diet, clean water, and healthcare (FAO, 2006; Upton et al., 2016; Hasselberg et al., 
2020). Through subsistence fish consumption and sales for cash income, fishing is an important 
sector for securing these four food and nutritional security dimensions in rural fishing 
communities (Hasselberg et al., 2020). However, because food security is linked with poverty 
(Béné, 2006; GLSS, 2018; Akuffo and Quagrainie, 2019), conditions that worsen poverty, 
ceteris paribus, also undermine food security. This could be expected to be the case, particularly 
in coastal fishing communities compared to rural farming communities. In Ghana, coastal 
regions are one of the poorest ecological zones (GLSS, 2018; Donkoh et al., 2014). According 
to the latest Ghana Living Standards Survey (GLSS) report, rural coastal communities have the 
second-highest poverty incidence, poverty depth, and extreme poverty, being second only to 
the rural savannahs (GSS, 2019). Similar findings had been reported earlier by the Ghana 
Statistical Service’s (GSS) Poverty Map for Ghana (GSS, 2015). Both reports do not make any 
arguments as to why this is the case. The GSS however, did call for research that seeks to 
explicate the occurrence of poverty in Ghana (GSS, 2015), which this study seeks to contribute 
some answers.  
 
From personal observation, the ecological conditions (sandiness and high salinity) in shoreline 
coastal fishing communities in Ghana are not suitable for growing most staples (maize, millet, 
yam, and cassava). This is worsened by the fact that most rural coastal dwellers are more skilled 
in fishing and not farming or even livestock rearing. For example, subsistence farming was not 
observed in both study communities (not even a backyard garden) and livestock rearing limited 
to very few individuals, mostly the relatively wealthy. Thus, almost all food (including fish) 
consumed in the study communities are either purchased from the central Winneba market on 
market days, or from small retail stores within the community. The fact that their entitlement 
to food is mainly through their purchasing power which is also based on dwindling and erratic 
fish catches predisposes them to food insecurity (Armah et al., 2010; Béné and Friend, 2011; 
Sen, 1984). Some respondents, particularly in Akosua Village noted that they often had to buy 
fish from the central market because they were not getting enough of their preferred fish species 
for soups and stews in their own catches. Lam et al., (2012) in a study that projected climate 
change impacts on West African fisheries and nutritional security toward 2050 predicted 
substantial reductions in catch potential and fish protein supply. In consequently, demand is 
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expected to outstrip supply, driving up fish prices.  Clearly, this reduction in the availability 
(i.e., the adequate supply of desired fish) and access (i.e., their purchasing power) to fish as 
food indicates a decline in nutrition security. Studies from other developing countries like 
Cambodia have shown that the market value of fish is an important determinant in the 
nutritional security of rural fish households (Kawarazuka and Béné, 2010). To the extent that 
fishing households’ food needs are entirely dependent on their cash incomes and remotely 
controlled by the market forces of demand and supply, any condition that impinges on their 
income security also affects their ability to be food secure. 
 
Table 6. 1 Household monthly expenditure in Akosua Village and Woarabeba fishing 
communities 
Monthly expenditure Akosua Village Woarabeba 
 Mean (%) SD Mean (%) SD 
Food 26.02 9.96 26.38 8.71 
Water 16.44 6.98 11.94 5.31 
Children’s education 16.06 10.99 14.88 10.69 
Energy 13.77 7.45 15.38 8.89 
Health 8.69 8.58 10.38 6.48 
Transportation 5.90 5.59 10.47 8.21 
Savings 4.44 7.48 7.06 8.10 
Fuel (NOs only) 4.27 10.15 1.39 4.76 
House maintenance 1.42 3.54 2.29 3.28 
Other expenses .54 1.70 .29 .76 
*NOs – Net owners; SD – Standard deviation  
 
From Table 6.1, it can be observed that in both communities, the share of food in monthly 
household expenses is about 26%. This is far below the national average of about 60% for rural 
communities (GLSS, 2018; Donkoh et al., 2014), but surprisingly quite similar to other fishing 
households studied in Mozambique (Blythe et al., 2014). Obviously, this cannot be interpreted 
to be as a result of affluence as the classic Engel’s law or coefficient suggests (i.e., the 
proportion of household income spent on food in poorer economies is higher relative to 
households in richer economies (Chai and Moneta, 2010; Donkoh et al., 2014). From the 
preceding arguments raised about the poverty and low-income levels in the communities, the 
26% share of food in households’ budget can be interpreted as a 34% food security deficit for 
the fishing communities compared to other rural communities in Ghana. It is a testimony to the 
delicate balancing act and struggles to meet other necessary household needs. These fishing 
households are essentially, reducing their food budget in order to be able to meet other 
household needs (Table 6.1). Many respondents indicated that they had to reduce their food 
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intake, to once or twice a day, especially in the minor fishing seasons, in order to make ends 
meet. For example, in April 2019, the Government of Ghana (GoG) through its Ministry of 
Fisheries & Aquaculture Development (MoFAD) implemented a three-months (May – July) 
closed fishing season in all coastal waters. This period coincided with the historical major rainy 
seasons, which are also the usual minor fishing seasons. Upon hearing that the closed fishing 
season was going to be repeated in 2020, one respondent exclaimed: 
 
“Are they going to close the sea this year too? Last year we almost died of hunger 
during that time, and they are going to do it again…?” 
(Respondent/HHS/WBB/Dec/2019). 
 
This is an indication of the critical food security concerns in the communities. It also, suggests 
that food insecurity becomes acute when fishing activities are interrupted either by bad weather 
(storminess) or closed seasons. Owusu and Andriesse (2020), in a study of fishing communities 
in the Western Region of Ghana, show how closed seasons in particular block resource access, 
resulting in decreased incomes to fishers and reduced trading activity along the value chain. 
The endpoint effects are reduced (fish) food supply and affordability, which is an index of food 
and nutritional insecurity (Hasselberg et al., 2020). Another mechanism that some respondents 
use to ensure that they can afford to feed their families all year round is to borrow or take income 
advances, mainly from NOs, which leads to a vicious cycle of increasing debt burden, 
worsening poverty, and increased food insecurity. Food security through income security is a 
widely acknowledged concept (Béné, 2006; Olofin et al., 2015; Gassner et al., 2019). In Akosua 
Village and Woarabeba, when less or no fishes are being caught due to either bad and/or closed 
seasons, there are reduced, or no household cash flows. Coupled with the intra-community 
relations that mediate the distribution of cash incomes, as already extensively elaborated, 
households end up with little income to meet the food and nutritional needs.  
 
It is useful that these community-level bottlenecks to food security and the mechanisms by 
which they operate are clearly understood. This is because the current fisheries development 
agenda in Ghana has limited promise for poverty alleviation and food and nutritional security 
for small-scale fisherfolk. Currently, in Ghana, government policy to improve the fisheries 
sector is focused on aquaculture development, and this has been shown to have little gains for 
rural and small-scale fisherfolk (Hasselberg et al., 2020). Nunoo et al., (2012) has already 
shown through a critical analysis of aquaculture practice throughout Ghana that, small-scale 
operations, which rural people could afford to operate, are not economically viable. Others have 
135 
 
also argued that aquaculture is not economically viable in West Africa for securing nutritional 
security (Hall et al., 2011; Lam et al., 2012). Dealing with the identified community-level 
bottlenecks stands the best chance, in the short-term, of improving income flows and food 
security for rural fisherfolk, even in the face of dwindling fish stocks. This viewpoint resonates 
with established arguments within the small-scale fishing literature that, the potential for 
progress in making small-scale fishing sustainable and viable for poverty alleviation lies in the 
renegotiation of the prevailing mix of socio-institutional factors and not necessarily in 
productivist ideas that focus on resource abundance and resource-use control (Béné and Friend, 
2011; Johnson et al., 2018).  
 
6.2.4 Limited Local Economic Development 
 
Observation 8: Worsening poverty limits fishing households’ spending capacity, their 
individual and corporate economic wellbeing, and their quality of life. 
 
Local economic development is the process by which capacity is built through wealth creation 
in a defined local community to improve its economic future and the quality of life of its 
inhabitants (CALED, 2020). According to CALED (2020), this is mainly achieved through the 
creation, retention, expansion, or improvement of local businesses. This differs from 
community development, which is a process through which a community is made a better place 
to live and work, for example through building better roads, providing streetlights, or improving 
security. Economic development focuses on the economic wellbeing and the quality of life of 
a community, group of people, or even a nation. Since fishing is the dominant economic activity 
in rural fishing communities like Akosua Village and Woarabeba, the development of the local 
economy is dependent on the development of the fish trade value chain. According to Jacob et 
al., (2001) rural coastal fishing communities developed through the fishing livelihood by 
backward and forward linkages with other businesses. Backward economic development 
linkages include those economic activities or businesses that support the fishing living (e.g., net 
making and mending, carpentry, mechanical repairs), while forward linkages include economic 
activities that add value to fish catches (e.g., fish mongering, cold stores, restaurants, and 
tourism). Jacob et al., (2001) asserts that the forward linkage remains the dominant mechanism 
regarding the use of local natural resources as an economic development strategy and an engine 
for local growth. However, both linkages create income and employer multiplier effects through 
production, processing, and trade that results in the development of the local economy (Béné, 
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2006). Notwithstanding, both backward and forward linkage mechanisms to local economic 
development are negatively affected by reduced fish catches. As a livelihood activity that 
survives primarily by the harvest of naturally occurring resources, the whole fish value chain is 
affected by stresses and shocks in fish resource abundance. According to Jacob et al., (2001), 
the nature and extent of dependency on fishing are important for understanding the mechanisms 
that cause the local economy in fisheries-dependent communities to develop or stagnate with 
the fishing livelihood. Several livelihood analysis studies in fishing-dependent communities 
have shown, that fishing is usually one of the many livelihood activities that rural coastal 
communities engage in (Perry and Sumaila, 2007; Nunoo and Asiedu, 2014; Béné, 2016; 
Thomas, 2019; Abu Samah et al., 2019; Sonneveld et al., 2019). The question that arises then 
is, how much dependence is required for a community to be classified as being fisheries-
dependent? Two definitions have been identified. According to Béné and Neiland, (2003) a 
fisheries-dependent community or households is one “whose livelihood is partially or totally 
dependent on fishing-related activities (fishing, processing, trading, packing, boat, or gear 
retailing or repairing, etc.)” (Béné and Neiland, 2003; pg. 128). In a more succinct definition, 
Jacob et al., (2001) describe a fisheries-dependent community as one that will collapse 
following the removal of the fishing livelihood. Although both definitions fail to prescribe what, 
in quantitative terms, defines the threshold of fisheries-dependency, they emphasize a greater 
dependence of livelihood on fishing.  
 
Table 6. 2 Percentage of main income sources for fishing households in Akosua Village and 
Woarabeba 
Village % of income from 
fishing livelihood 
% of income from 
alternative livelihood 
% of remittance* 
Akosua Village 94.60 5.23 15.29 
Woarabeba 93.20 6.80 - 
*Remittances were not received monthly. The percentage indicated refers to the percentage of remittances in months when 
remittances were received. 
 
The results of the household survey show that more than 90 percent of households’ income is 
from fishing and less than 10 percent from alternative livelihood (Table 6.2). That means, more 
than 90% of cash incomes in circulation in the community were generation along the fish value 
chain. This is sufficient evidence to designate Akosua Village and Woarabeba as being fisheries 
dependent, based on the definitions highlighted. This high level of dependency suggests that all 
other things being constant, the local economies in the communities will rise and fall with the 
state of the fisheries resource. Furthermore, it suggests that uncertainty in the future of the 
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fisheries resources translates into uncertainty in the future development of the fishing 
communities. Socio-institutional bottlenecks that result in the inequitable distribution of cash 
incomes constitute an additional filter to the flow of economic rent from fishing to the 
community. Poverty is worsened, meagre incomes are prioritised on consumptive household 
expenditure with little or nothing on developmental spending. Ultimately, the aggregate quality 
of life of the communities is reduced. 
 
6.2.5 Ill-being  
 
Observation 9: The limitations in the ability of the fishing households to achieve their 
livelihood outcomes create a pervasive sense of ill-being in the communities. 
 
Wellbeing is commonly defined as the state of being healthy, comfortable, or happy. Besides 
health, which could be objectively assessed by medical science practice, feelings of comfort 
and happiness (i.e., a sense of wellbeing) are rooted in people’s subjective experiences, values, 
and perceptions of what constitutes quality life (Weeratunge et al., 2014). According to the 
Sustainable Livelihoods Approach, all livelihood activities and strategies are engaged in with 
the ultimate goal of realising livelihood outcomes, which essentially, are an embodiment of 
people’s values (Narayan et al., 2000). Ensuring reliable food supply for the household all year 
round, income security, ability to afford healthcare and education, acquiring and accumulation 
of production assets, attaining a higher status in the community, etc., are common examples of 
livelihood outcomes or wellbeing goals. Thus, in other terms, wellbeing is the ultimate goal of 
livelihood. Several authors have argued that wellbeing is a more holistic metric for evaluating 
livelihood interventions, and in fact, all conservation and/or development initiatives (White and 
Ellison, 2006; Coulthard et al., 2011; Agrawala et al., 2014; Johnson et al., 2018). Jentoft and 
Chuenpagdee (2016) have also argued, that an improvement in wellbeing requires an 
understanding of people’s values. The link between values and wellbeing implies that anything 
that undermines the values of fishing-dependent households or communities also affects their 
wellbeing. Weeratunge et al., (2014) for example, demonstrate how concepts such as ecosystem 
health, gender, human rights, capabilities, vulnerability, and social capital have implications for 





Table 6. 3 Age and household-head gender-disaggregated social wellbeing indicators in Akosua 
Village and Woarabeba  
 
 Men Women 
Young Akosua Village 
• Ability to remit extended family R 
• Possession of bequeathable assets R 
• Has peace RS 
• Piety S 
Woarabeba 
• Rich in cash M 
• Net ownership M 
• Caretakership/crew leadership role R 
• Possession of concrete block house M 
• Membership of a big-net and more 







• Rich in cash M 
• Independence/self-sufficiency S 
• Husband is caretaker or net owner R 
• Possession of business capital M 
Older  Akosua Village 
• Good fish catches M 
• Possession of concrete block house M 
• Possession of enough savings M 
• Net ownership M 
Woarabeba 
• Good fish catches M 
• Regular good income M 
• Salaried employee M 
• Knowledgeable & experienced RS 
• Organised, forward planner S 
• Possession of concrete block house M 
Akosua Village 
• No sadness S 




• Good health M 
• Possession of enough savings M 
• Possession of business capital M 
• Ability/willingness to financially 
support neighbours in need MRS 
• Possession of concrete block house M 
Superscripts M, R, S represent the material, relational and subjective dimensions of social wellbeing respectively. 
(Gough and McGregor, 2007; Weeratunge et al., 2014). * Wellbeing exercise was not done with the young females 
in Akosua Village. 
 
 
Analysis of the gender and age-group disaggregated wellbeing values indicated how the 
interaction of powerlessness, worsening poverty, increasing food and nutrition insecurity, and 
limited local economic development result in a pervasive sense of ill-being instead of wellbeing 
in the communities. In Table 6.3, the results of the disaggregated wellbeing mapping exercise 
(Appendix D) are summarised and compared as the collective wellbeing values of Akosua 
Village and Woarabeba. Furthermore, selected responses from Table 6.3, were quantitatively 
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assessed, in retrospect, as the percentage of household survey respondents who met them (or 
not), using relevant questions from the household survey questionnaire as indicators (Appendix 
A, Questions 15, 18, 27, 31, 36, 49, and 60). The results, which describe the wellbeing gap for 
both Akosua Village and Woarabeba are shown in Table 6.4. Based on these two analyses, ill-
being is qualitatively expressed as the feeling of deficiency or inadequacy in realising the 
wellbeing values expressed by the community (Table 6.3), and quantitatively as the wellbeing 
gap – the proportion of people in each community that do not meet (or are below) the selected 
wellbeing criteria (Table 6.4). The wellbeing gap assessed here is akin to the vulnerability gap 
concept (the summed distance of well-being for each individual from the threshold level of 
well-being) proposed by Adger (2006).  
 
 
Table 6. 4 Wellbeing gaps in Akosua Village and Woarabeba 
Wellbeing indicator Within (%) Below (%) 
 Akosua Village Woarabeba Akosua Village Woarabeba 
Trusting disposition   18.6 - 81.4 - 
Net ownership* 22.0 11.7 78.0 88.3 
Have savings 20.3 18.3 79.7 81.7 
Possession of land 34.0 - 66.0 - 
Possession of concrete block house 35.6 18.3 64.4 81.7 
Possession of health insurance 47.5 51.7 52.5 48.3 
Ability to send remittance to family 54.6 - 46.4 - 
Indicators were retrospectively selected from the household survey questionnaire based on wellbeing criteria expressed by 
focus group discussion participants in Table 6.3. * Net ownership in Woarabeba includes both net owners and caretakers (as 
indicator for crew leadership role. Within % and Below % refers to percentage of respondents that meet or do not meet the 
wellbeing criteria respectively.  
 
The results reveal some general similarities are well as specific differences in the disaggregated 
wellbeing values (Table 6.3). For example, while the possession of a concrete block house was 
commonly mentioned by older people, it was not mentioned as much by younger people. Again, 
careful analysis of the results (Table 6.3) shows that while the wellbeing values for men in both 
communities are directly connected with the fishing activity itself (for example, net ownership, 
getting good catches, regular income, experience, crew membership/leadership), those of 
women are not directly connected to it (for example, self-sufficiency, no sadness, good health, 
having business capital and ability to help their neighbours). This is an important finding for 
development practice within the context of the study community. It shows how the identity and 
sense of wellbeing of older men, in particular, are bound up with their fishing livelihood, and 
why the introduction of alternative livelihoods might be problematic if they are introduced with 
the aim of completely replacing their fishing livelihood. Furthermore, it can be deduced from 
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the older group (both men and women), that although they all seek some form of financial 
stability, the route to it, for men, is good fish catches, while that for women is having the capital 
to be able to buy and sell fish. These observations are empirical evidence in support of previous 
studies that assert that wellbeing means different things to different people (groups), even 
within the same community (Narayan et al., 2000; Gough and McGregor, 2007; Weeratunge et 
al., 2014). Thus, the first factor that causes ill-being is connected to the quality and abundance 
of the fish resource. Table 6.2 shows that in both study communities there is more than 90% 
dependency on fishing incomes. It was also shown in the preceding Chapter (Figure 5.4) that 
recent household incomes from fishing in Akosua Village and Woarabeba have reduced by 
about 90% compared to a decade ago. Furthermore, other international, national, and 
community level research findings show that current and predicted maximum fish catch and 
revenue potentials are dwindling (Perry and Sumaila, 2007; Nunoo and Asiedu, 2014; Asiedu 
and Nunoo, 2015; Lam et al., 2016). The link between the wellbeing of natural resource-
dependent communities with the quantity and quality of the ecosystem services the natural 
resources provide is widely acknowledged (Dolan et al., 2006; MacKerron, 2012; Argawala et 
al., 2014). The Millennium Ecosystem Assessment (MEA, 2005) which was a comprehensive 
global-scale report highlighted the linkages between ecosystem services and human wellbeing. 
The report asserted that “changes in ecosystem services influence all components of human 
well-being, including the basic material needs for a good life, health, good social relations, 
security, and freedom of choice and action” (MEA, 2005, pg. 49). It is, therefore, not farfetched 
to posit that the dwindling resources upon which the livelihood of the fishing communities is 
almost entirely based, is primarily responsible for their inability to attain their wellbeing goals. 
The large level of income inequality in the study communities is another contributor to ill-being 
in Akosua Village and Woarabeba. This is evidenced, for example in the sentiments expressed 
by one respondent in Akosua Village: 
“How is it that, I will go and work so hard and when we bring the fish, the net owner’s 
wife will come and take as much as she wants, and I will be given a small amount of 
money?...” (Respondent/HHS/AV/Dec/2018). 
Another respondent in Woarabeba lamented: 
“…Can you imagine that I do this hard work all year round and at end of the year I am 
given just GHS 700.00. It is extortion...the net owners are exploiting us…” 
(Respondent/HHS/WBB/Dec/2019). 
These comments express both the dissatisfaction of fishing crew and the privileges of net 
ownership. They also explain why net ownership and crew leadership are expressed as 
wellbeing values for men (Table 6.3). According to McGoodwin (2001), hierarchical division 
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of labour and locally negotiated and instituted systems of revenue sharing are common features 
of small-scale fishing. But, as the findings from Akosua Village and Woarabeba demonstrated, 
locally negotiated systems of revenue sharing could result in large income inequality, especially 
as government regulations for employment and incomes are non-existent in such communities. 
This could create widespread sentiments of exploitation, which ultimately affects the relational 
dimension of the people’s wellbeing in the communities. Moreover, income inequality, 
measured by the Gini index has been studied to negatively affect wellbeing among low-income 
groups (Alesina et al., 2004; Reyes-García et al., 2019). In Akosua Village and Woarabeba, 
reduced cash incomes lead many people, particularly boat crew in Woarabeba, to increase their 
borrowing and debt burdens. Studies have also shown that a positive correlation exists between 
low-income levels and ill-being (Dolan et al., 2006), and between debt burden and ill-being 
(Borooah, 2005). Thus, cash income insecurity and poverty entrapment, in Akosua Village and 
Woarabeba therefore, result in a perennial state of destitution and ill-being because of inability 
to realise the material, subjective and relational wellbeing goals as outlined in Table 6.3. 
Lastly, ill-being in Akosua Village and Woarabeba was quantitatively expressed as a wellbeing 
gap. That is the number of respondents that possess the wellbeing indicators in Table 6.4. The 
results show that between 46 – 88 percent of people in both communities do not meet several 
of their self-defined wellbeing criteria (Table 6.4). As already noted, this analysis is 
retrospective and has two limitations that have implications for the interpretation of the results. 
First, relevant indicators from the household survey questionnaire could not be identified for 
all the wellbeing values expressed in Table 6.3, and secondly, it assumes that all the wellbeing 
values are equally important as no weights are applied. Notwithstanding, the results suggest 
that the majority of people in the Akosua Village and Woarabeba are far below their expressed 
wellbeing threshold conditions. Practically, the wellbeing or ill-being findings give 
development practitioners critical information for identifying which wellbeing values to target, 
as well as which groups of people to target in planning and implementation of adaptive 
interventions.  
 
6.3 Conclusion and Contribution to Knowledge  
 
In this Chapter, the implications of the vulnerability context of Akosua Village and Woarabeba 
fishing communities on poverty alleviation, food security, local economic development, and 
wellbeing are summarised. Based on a nuanced understanding of the interaction between 
reduced fish catches, the market structure of beach seining, and the contractual models within 
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the fishing communities, several statements that describe their effects on poverty alleviation, 
food security, local economic development, and wellbeing have been made and explained. The 
findings suggest that under the current conditions of the three features highlighted, the beach 
seining livelihood as practiced in Akosua Village and Woarabeba cannot effectively deliver 
poverty alleviation benefits in an equitable manner. Rather, many households are entrapped in 
worsening poverty. The findings also suggest that there are critical food security needs in both 
communities as the percentages of household incomes spent on food and nutrition are less than 
the national average for rural communities. The prevailing circumstances also impede forward 
and backward pathways to the development of the local economies in the fishing communities. 
Consequently, a large wellbeing gap is created as the majority of people in both communities 
do not meet their wellbeing aspirations. A pervasive sense of ill-being in the communities is 
the end result as social wellbeing goals have become unattainable under current ecological, 
economic, and socio-institutional conditions in the communities. Overall, the major argument 
advanced as a contribution to knowledge for the development of rural coastal fishing 
communities is that even under the current situation of dwindling fish catches, poverty 
alleviation, food security, and wellbeing benefits could be safeguarded if socio-institutional 
structures (e.g., inequality, income sharing, and power asymmetries) that mediate the equitable 




CHAPTER 7: RELATIVE IMPORTANCE AND SEVERITY OF CLIMATE CHANGE 
IN THE CONTEXT OF MULTIPLE SOCIOECONOMIC STRESSORS 
 
7.0 Introduction  
 
In Chapter 4, the vulnerability of the fishing communities studied to climate change impacts 
was quantitatively assessed to enhance understanding of how subjectivities at the community 
level differentiate vulnerability within the communities. In Chapter 5, statistical comparisons 
of the adaptive capacities and vulnerabilities of the two fishing communities were made, which 
led to more philosophical explanations and arguments being made to further explicate how 
vulnerability is differentiated between similar communities using the contextual vulnerability 
concept. In Chapter 6, three specific features of the beach seining livelihood (bad fishing 
season, market structure, and power asymmetries) were discussed in detail due to their 
implications for food security, poverty alleviation, local economic development, and wellbeing. 
Generally, these three foregoing Chapters had a positivist epistemological underpinning as the 
arguments made were largely dependent on the validity of the inferential statistical procedures 
used. In this Chapter, an interpretivist approach is adopted in the exploration of the relative 
importance and severity of climate change in the context of multiple socioeconomic stressors. 
It relies more on respondents’ narratives and perceptions about the felt impacts of climatic and 
other socioeconomic stressors on their lives and livelihood. It also explores household 
differences in risk perception and perspectives on the relative importance and severity of 
climatic and socio-economic stressors.  
7.1 Local Perception of climatic changes and impacts 
 
In both Akosua Village and Woarabeba, responses of residents to survey and FGD questions 
about climatic change revealed that there is a widespread local perception of changing climatic 
conditions. This was expressed in terms of perceived changes in fish catches, changes in 
weather conditions (e.g., rainfall, temperature, storminess), and changes in the physical 
environment (e.g., coastline and lagoon) associated with SLR.  
The fishing occupation requires fairly predictable and reliable weather conditions because of 
the risk of exposure to adverse weather conditions at sea. This is particularly so for small-scale 
or artisanal fishers who use simple fishing equipment with very little or no safety equipment 
(Afoakwah et al., 2018; Quagrainie and Chu, 2019). In the two study communities, and similar 
to other fishing communities in Ghana, the fishing year is organised around what has been 
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conventionally established as the major and minor rainy seasons (Cobblah and Jiagge, 2003). 
Historically, the major fishing season for beach seining lasted from August to April (9 months), 
and the minor fishing season (which was also the major rainy season) from May to July (3 
months). The link between seasonal weather patterns and fishing seasons means that changes 
in weather patterns have implications for fishing activities. First, it implies that changes in 
rainfall pattern directly impacts the temporal organisation of fishing activities in the 
community. That is, depending on a late or early onset of the major rainy season, the major 
fishing season is delayed, lengthened, or sometimes truncated. In case of delayed onset or 
truncation, economic hardship is worsened as people have to endure for much longer before 
fishing activities begin or resume. Secondly, unexpected day-to-day changes in weather 
conditions which are considered unfavourable or risky for fishing expeditions affect household 
incomes as fishing has to be suspended for that day. At worse, unexpected changes in weather 
conditions while at sea result in fatalities and loss of fishing gears. These conditions have both 
long and short-term sociocultural and economic impacts on the community. For example, in 
Akosua Village, because most of the community residents have relations and cultural affiliation 
in their hometowns in the Volta Region (Figure 3.1), many of them travel back in the month of 
November to celebrate their annual traditional festival (locally known as ‘Hogbetsoso’). Due 
to unfavourable weather conditions which hamper fishing, such trips are being abandoned as 
people remain, either because they have not saved up enough money to make the journey, and/or 
wish to make the most of the fishing season. In Woarabeba, where fishing crews are hired based 
on annual contractual agreements facilitated by the giving of income advances (detailed 
explanation in Chapter 3), weather-related interruptions to fishing activities affect contractual 
agreements. People take the income advances from net owners and enter into the contract with 
some hope that they would be able to pay up at the end of the fishing year. Delays or 
interruptions to the fishing season reduces cashflows, affecting the ability of individuals to pay 
back their debts, thereby increasing debt burden and worsening income poverty. Combined, all 
these conditions make the communities, and all fishing communities in general, constant 
observers of weather conditions. Thus, to the extent that their livelihood is affected, they have 
rich indigenous knowledge about local weather patterns and can perceive, and even predict, 
both long- and short-term changes in climatic conditions. 
With regards to rainfall, respondents noted a perceived reduction in the amount of rainfall, 
particularly in the major rainy seasons, as well as its unpredictability. As exemplified by the 
following quotation from one of the focus group discussion respondents, this is perceived to 
affect their fishing activities:  
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“There's change. It is not like the first time. At times you feel like June will bring heavy 
rain, but that moment you'll see that it’s less…Some time ago, during 15th May, the rain 
used to come with heavy wind. So, early morning if you see that the weather is not all 
that good, you know it will come with heavy wind. So, if you are going to cast the net 
you must be careful. But now, it is not so. As we are sitting here, it can rain anytime… 
the day that you are not expecting rain, it will just rain that day.” (Participant /Older 
men FGD/AV/Nov/2018).  
Another woman in Woarabeba noted with much certainty in her voice:  
“Yes, there is a difference. At first the heavy rains used to fall around August before the 
Akwanbor festival. This year the heavy rains set in after August around, November” 
(Female household head/HHS/WBB/Dec/2019).  
Women from both communities also expressed concern about how erratic the rainfall pattern 
had become and how it impacts them. In both communities, the predominant fish processing 
method is drying. This, according to the women, was due to the fact that the fishes caught in 
recent times are smaller in size and neither suitable nor profitable for frying or smoking. 
However, by adopting drying, they are faced with the problem of the unpredictability of rainfall 
(Figure 7.1). One woman bitterly complained:  
“…the rains have destroyed so much already. It is really detrimental to our line of work. 
The rains destroy our fish and it poses a lot of financial loss.  Someone lost about GHS 
1500 (approx. $260.00) worth of dried fish through the rains” (Participant/Female-
FGD/AV/Dec/2018).  
 
Figure 7. 1 Women in Woarabeba community collecting their half-dried fishes from the open 
lagoon bed due to overcast sky and anticipation of rain. Picture taken by researcher. 
 
Another young woman in Akosua Village complained:  
“drying takes two days; but less sunshine may extend it to three days…it is at the mercy 
of the weather. If the fish is not fully dried and you collect them, they return to the fresh 
stage and it is spoilt. So, when you start, drying must continue to the end. If it rains, you 
cannot collect them. You’ll have to leave them to be beaten by the rain and lose 
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everything. Last year, I invested about GHS 2000 (approx. $340.00) into this business. 
I bought so much fish to dry and the rain came unexpectedly and destroyed everything” 
(Young woman/KII/AV/Dec/2018).  
By way of damage control, it was reported that some women sell their rain-damaged fish to 
poultry farmers for about a fifth of the intended price (i.e., 1 basket of good-quality dried fish 
which would have been sold for about GHS 70.00($12.00) is sold at about GHS 15.00 ($2.50) 
when soaked by rain). These narratives of loss demonstrate the sensitivity of the fishing 
livelihood to climatic changes and the damage it can do to an already fragile economy.  
Low rainfall is also perceived locally as unfavourable for fishing. Various local narratives claim 
that having a good amount of rainfall in the major rainy season was usually followed by bumper 
fish catches and that the low rainfall was partly responsible for low fish catches. For example, 
one respondent in Akosua Village narrated:  
“when there is a good amount of rainfall in the high seas, the water there becomes very 
cold; the fishes don’t like the cold waters so they move closer to the shore, which is 
warmer; and that is how we are able to get good catches at that time” (Community 
elder/KII/AV/Dec/2018). 
 It is unclear what scientific explanation confirms this narrative, although similar narratives 
have been reported from small fishing communities in Tanzania and Mozambique (Bunce et 
al., 2010). Notwithstanding, it affirms the fact that there is a strong perceptual link between the 
fishing activities of the communities and climatic patterns. Low rainfall was also perceived 
particularly because of its impact on fishing activities in the lagoon. Koranteng et al., (2000) 
and Davies-Vollum et al., (2018) have already reported the importance of the Muni lagoon 
(Figure 3.1; Appendix J) to Akosua Village as an alternative source of livelihood for the 
community, as well as the dynamics between SLR, the opening and closing of the lagoon 
barrier, and the livelihood of residents who fish in the lagoon. According to Davies-Vollum et 
al., (2018), long-term impacts of climate change through SLR affect the connection between 
the lagoon and the sea, which in turn affects the chemical (salinity and water quality) and 
biological (fish diversity and abundance) characteristics of the lagoon. Apart from SLR, low 
rainfall is also perceived by the community as contributing to low fish catch and revenue 
potential from the lagoon. This is because low rainfall and high temperatures reduce the surface 
area of the lagoon, making it a closed system where salinity could be even higher than the sea, 
and food availability for lagoon fish very low (Koranteng et al., 2000). In such closed lagoon 
systems, very few fish species could survive; in most cases, only one fish species (Sarotherodon 
melanotheron) is found (Pauly, 1976). According to local narratives, bumper fish catches from 
the lagoon are made when there is a good amount of rainfall in the major rainy season. This is 
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because, the rain fills up the lagoon, forcing a natural breaching of the lagoon barrier and 
connecting it to the sea. This connection allows fishes from the sea to enter the lagoon to spawn, 
thus increasing the catch potential of crustaceans (crabs, prawns, shrimps, lobsters) and other 
large marine fishes in addition to the usual tilapia species (Koranteng et al., 2000). Thus, more 
than anything else, long periods of lagoon closure (about 4 years in Akosua Village) were 
attributed to low rainfall during the major rainy seasons.  
In comparison with rainfall, not much was said by respondents from both communities about 
temperature changes. However, one respondent had this to say in connection with the 3 – 4 
hours they spend dragging their nets to shore, which points to a perceived increase in day-time 
temperatures:  
“…the sun too, it has been shining too much these days. When we are dragging the net, 
we have to cover our head; and the sand too is so hot, it burns our feet” 
(Participant/Male-FGD/AV/Dec/2018).  
These sentiments and comments show that the communities indeed do perceive changes in local 
weather patterns which are expressed within the frame of their own lived experiences and 
impacts on their livelihood activities. Not only are they able to perceive changes, but they are 
also able to quantify, in monetary terms, the economic cost of climate change impacts to them. 
For example, the loss of $260.00 and $ 360.00 worth of drying fishes reported by women in 
Woarabeba and Akosua Village respectively, represent a monetary loss attributed to the 









Figure 7. 2 A house in Woarabeba destroyed by the recent flooding even in November 2019 




In Akosua Village, flooding was scarcely mentioned. This was understandable as there had 
been reports rather of low rainfall in recent years. In the few instances that flooding was 
mentioned, it was in relation to historically distant events (no year could be recalled) when the 
Muni lagoon (Figure 3.1) overflowed its banks due to heavy rainfall and flooded some parts of 
the community. Since then, the community redirected the dumping of refuse at the lagoon banks 
near the village to serve as an embankment against future flooding. No flooding event could be 
recalled since then. However, in Woarabeba, flooding was commonly mentioned. This is 
because, as residents reported, two weeks before the researcher’s arrival in the community in 
November 2019 to conduct this study, there was a heavy 2-days rainfall which resulted in the 
overflow of the Oyibi lagoon (Figure 3.1). This resulted in the destruction of about a dozen 
houses (Figure 7.2), two fatalities, and the relocation of several houses seaward. According to 
the Chief of the community, this was an unexpected event that nobody in the community was 
prepared for. To avoid further damage to life and property, traditional rituals had to be 
performed in order to manually break the barrier and allow the lagoon to flow into the sea, 
reducing the surging floodwaters. It was reported later, as I revisited Akosua Village in 
November 2019, that the rains had caused a similar flooding situation in the community, and 
the Muni lagoon barrier had to be manually opened to forestall flooding and loss of lives and 
property. What was puzzling to the communities was the fact that such heavy rainfall had 
occurred in the month of November, which is outside the two rainy seasons. This, perhaps, is 
further evidence to support the observation of rainfall intensification made earlier (in Chapter 
4) through the analysis of climatic data for the Winneba municipality. It is apparent from all the 
foregoing that changing climatic conditions (particularly in rainfall pattern) is perceived and is 
a concern for the fishing communities. 
7.2 Non-climatic stressors 
 
Besides climatic stressors, several non-climatic livelihood stressors were also mentioned by 
residents in the communities. The list of non-climatic stressors mentioned reflects both the 
commonalities of the two communities as rural coastal fishing communities and the differences 
in their contextual circumstances. Table 7.1 summarises the non-climatic stressors mentioned 
by both communities during household surveys (HHS) and focus group discussions (FGDs). 
The list of non-climatic stressors is sub-divided into infrastructural, sociocultural occupational, 
environmental/resource-use, and governance themes. These themes were not pre-determined. 
They are themes that emerged from the qualitative analysis of the FGD transcripts.  A full list 
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of sample quotations from FGDs for all the stressors discussed here can be found in Appendix 
H. 
Table 7. 1 List of non-climatic stressors identified by Akosua Village and Woarabeba 
communities. In the FGD columns, only stressors that were mentioned during FGDs but not 
in the HHS have been ticked. 
List of non-climatic stressors Akosua Village Woarabeba 
 HHS FGD HHS FGD 
INFRASTRUCTURAL  
Inadequate water supply √  √  
No health facility √  √  
No/limited electricity supply √   √ 
No toilets √  √  
No market √    
Bad road √  √  
No vehicles/High transportation cost  √ √  
     
SOCIOCULTURAL   
Conflicts √    
Land insecurity √    
No chief/weak leadership √  √  
Theft (in minor fishing season) √    
Financial malfeasance  √   
     
OCCUPATIONAL 
(External) 
Closed fishing season   √  
No cold stores  √ √  
Trawlers  √ √  
Scarcity of pre-mix fuel √  √  
Fraudulent banks √  √  
Light fishing √  √  
Use of illegal nets √    
No jobs √  √  
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(Internal)     
Exploitative net owners √  √  
Insincere crewmen   √  
Reducing workforce/crew scarcity √  √  
Expensive loans √    
Too many boats √  √  
No capital  √  √  
Inconsistent customers  √  √ 
Free-ranging livestock √   √ 
     
ENVIRONMENTAL/RESOURCE-USE  
Poor waste disposal system √  √  
Restricted access to lagoon √  √  
     
GOVERNANCE 
Political discrimination √    
No government support   √  
Majority of the non-climatic stressors mentioned during the HHS (n = 119) were also mentioned in the 
FGDs (n = 9). 
 
7.2.1 Infrastructural stressors 
 
Rural communities in Ghana and fishing communities, in general, are usually characterised by 
a shortfall in the provision of social amenities (Béné, 2004; Kraan, 2004; Adu-Boahen et al., 
2014). The results show that Akosua Village and Woarabeba are no exceptions. In both 
communities, inadequate supply of potable water was mentioned as a constraint to livelihood 
and domestic activities. None of the households surveyed in both communities (except one net 
owner household in Woarabeba) had pipe-borne water connected to the house. The main supply 
of potable water to both communities is by three standing pipes located at vantage points in the 
community. At these standing pipes, water is sold for a standard price per bucket. The sales are 
gathered by an appointed individual and paid to the local Ghana Water Company Limited 
(GWCL) office. The problems identified with this system of water supply were two-fold. First, 
some women living further away from the standing pipes reported that they had to walk long 
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distances in the sandy conditions to fetch water which is physically exhausting and time-
consuming. Secondly, the frequency of their need for clean, potable water for cleaning fish and 
for other domestic uses meant that buying water was a big item on their monthly household 
budget. Indeed, Table 6.1 shows that water was the second and fourth biggest item on monthly 
household expenditures in Akosua Village and Woarabeba respectively. By virtue of their 
location at the shoreline, saltwater intrusion (linked to SLR) was also hinted at as a problem to 
water supply. Previously dug wells and handpumps, which were free to use, had become salty 
and could not be used for domestic activities anymore. Commercialized daily access to portable 
water was therefore mentioned as an important constraint in both communities.  
Limited electrification of the communities was also a key stressor. From Key informant 
discussions with elders in both communities, part of Akosua Village was connected to the 
national electricity grid in the year 2000 (about 20 years ago), while Woarabeba was connected 
between 2008 and 2012. Thus, in terms of the history of both communities, electrification had 
come only recently. Notwithstanding, not all parts of the communities have been connected. 
This, according to residents living in the parts with no electrification, affects children’s 
education, and the ability of the women to work (fish processing) at night15. Besides this, due 
to low income created by fewer fish catches, many houses that had access to electricity have 
been disconnected because of their inability to pay their bills, and partly because of national 
increases in the price per kilowatt of electrical energy16. This also implies that parts of the 
communities are in darkness at night, making it difficult for fishing crews to organise their 
fishing equipment before launching out to sea in the morning17. There are also further 
implications for the technologies that households can or cannot use – for example, electrical 
stoves which are easier and healthier to use in comparison with open fire cooking hearths. This 
has even a wider implication with regards to current and future adaptive capacity of several 
households. For example, public education and access to information through television, radios, 
and mobile communication are not readily available to those without electricity. 
The absence of a health facility within or closer to the communities to take care of local ailments 
and accidents was also mentioned in both communities as a constraint to their occupation and 
 
 
15 It was reported that, in some cases the fish crew arrive late; and, if the catch is big, it would usually take the 
women almost all the night to process them (washing, scaling and frying). 
16 For example, between 2000 – 2013, the average end user tariff for electricity in Ghana increased by about 94.4%. 
This is estimated from World Bank data in Asumadu-Sarkodie & Owusu (2016), pg. 23. 
17 Most crew begin their day’s fishing as early as 4:00 am 
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general wellbeing. Residents highlighted the hazards associated with the fishing livelihood 
(cuts, burns, and drowning) and indicated that they are worsened by the fact that there is not a 
health facility to handle such accidents. This was particularly so for Woarabeba which is much 
further away from the central Winneba township, and the closest health facility. This problem 
is compounded by the fact that the main access road connecting Winneba to the community 
(Woarabeba) is bad and hardly motorable in the wet seasons. In Akosua Village, one woman at 
the farthest end of the community narrated the ordeal she went through to deliver her last child. 
The absence of decent toilet facilities was also a key concern for sanitation in the communities. 
In both communities, there are three public toilet facilities. However, in Akosua Village, they 
were dilapidated and, according to residents, unsafe to use. In Woarabeba, two of them were 
incomplete and the third was the furthest away from most residents. As such only few people 
utilised it. Besides the fact that it forced people to defecate at the beach, which to them, is 
unsightly and disgraceful, particularly for women and visiting tourists, residents could not 
articulate further how their lives and livelihood are affected by the absence of toilet facilities. 
However, poor sanitation has health implications as well. With regards to the roads, the major 
problem from the bad roads was it’s effects on their fishing livelihood. It is difficult for vehicles 
that come into the community to drive through to where the fish can be loaded on daily basis 
and especially on market days. Due to that, residents (women especially) had to pay 
comparatively higher fares (about 50% extra) to get to the Winneba township and back. This, 
according to the community, is unfair and puts considerable strain on their meagre incomes. 
Again, in both communities (especially in Akosua Village), there was much discontent and 
complaint about the fact there was no marketplace built for the sale of their fish and other 
foodstuffs. According to respondents, this would create traffic into the community and facilitate 
the sale of their fish. One respondent in Akosua Village referred to a farming community that 
is smaller than theirs, but which has a market, and is where some of the women go to sell their 
dried fish. Another woman lamented how they are exploited as strangers when they go to sell 
their dried fish in the closest fish market in a town (Swedru; Figure 3.1) about 22 km away from 
Winneba. In this market, they have no designated place. They have to sell on the streets. 
Notwithstanding, they are made to pay a market tax of GHS 1.00 ($ 0.17) per bag of fish they 
bring, whether they can sell or not. The other fish markets are Nyanyano (about 42 km away), 
Mamprobi (about 60 km away), and other towns which are even further away from Winneba. 
These infrastructural deficits, as narrated and described by residents, contribute to constructing 
structural limitations within the fish value chain which hinder the ability of the community to 
maximize the economic potential of their livelihood.  
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7.2.2 Sociocultural stressors 
 
Sociocultural stressors represent the communities’ shared concerns about the malfunctions 
within their sociocultural structure, relations, and identity. Some of the issues raised in this 
theme were described and discussed in Chapter 3 and 5 respectively (i.e., conflicts, land 
insecurity, and community leadership). Their treatment here is thus limited to their specific 
contributions towards the elucidation of the subject of the present chapter, viz. the relative 
importance of climatic and non-climatic stressors. In Akosua Village (a migrant community) 
there were reports of multiple conflicted relationships both within the community (between net 
owners and their crew; between fishmongers and free-range livestock owners; and chieftaincy 
disputes) and with other sections of the larger society. The residual effect of these conflict, as 
reported by interview respondents, is weakened social coherence – “the stable, harmonious 
alignment of relationships, which allows for the efficient flow and utilisation of energy and 
communications required for optimal collective cohesion and action” (McCraty, 2017, pg. 10). 
This, together with the lack of local customary leadership undermine the ability of the 
community to self-organise and negotiate in the political and governance processes that 
determine their infrastructural and developmental allocations from the Winneba local 
government and the Winneba Chief. Indeed, one gets the sense that while the infrastructural 
deficits in Woarabeba are mainly due to the remoteness of the community, that in Akosua 
Village (much closer to the Winneba township) is partly due to their migrant status (land 
insecurity) and their weak social cohesion. This observation is supported by the fact that 
conflicts were neither mentioned in HHSs or FGDs in Woarabeba (Table 7.1). It is worthy of 
note moreover, that in Chapter 5, these three stressors (conflicts, land insecurity, and 
community leadership) were treated as ‘observed’ contextual circumstances rather than as 
concerns expressed by respondents themselves. Their mention by residents during household 
surveys and focus group discussions suggest, that these stressors are not only discernible to an 
outsider, but also felt by residents as stressors that impinge on their sense of identity, freedoms 
for cultural expression, livelihood potentials, and ultimately, their wellbeing.  
One issue within the sociocultural list of stressors that is deserving of specific focus is the issue 
of financial malfeasance which was mentioned in Akosua Village (Table 7.1). This is because 
it showcases how community-level, context-specific social problems operate to undermine the 
communal stock of social capital needed as an enabling environment for individual adaptive 
capacity building. Asked whether there were any women, men or youth groups that functioned 
as welfare support or self-help groups, respondents indicated there were none within the 
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community. However, a few respondents indicated they were members of a particular welfare 
support group within the main Winneba town, to which they make monthly contributions. 
Depending on their consistency in the making of their monthly contributions, they qualified to 
receive financial assistance from the group when they are in critical financial need, e.g., to pay 
hospital bills. According to them, several attempts had been made in the past to establish and 
sustain such welfare groups in the community. However, none of them had survived due to 
financial malfeasance. Contributions had been misappropriated and financial assistance was not 
forthcoming when members were in need. As a consequence, feelings of trust and reciprocity 
have been eroded, leading to a lack of cooperation in group or collective actions. In effect, this 
singular problem of financial malfeasance has created a social dysfunction that undermines the 
capacity of the community for self-organisation and self-sustenance – processes that are 
particularly essential for their wellbeing as a migrant community (Johnson, 1997). Currently, 
although the community acknowledges that this is a dysfunction in their social life, they do not 
seem to have a solution to it. From a broader perspective, it has been observed by Payne (2000) 
that generally, small-scale fishing communities are organisationally weak. This phenomenon 
was confirmed by Mensah and Antwi (2002) who observed through a study of several fishing 
communities along the Ghanaian coastline, that up to 90% of respondents were not involved in 
any groups or associations. In their study, respondents gave the same reasons that those in this 
study gave – financial misappropriation and support not forthcoming when needed. Weak social 
cohesion thus seem to be a chronic problem within small-scale fishing communities.  
Importantly, this case scenario demonstrates why interventions could fail if practitioners are 
nescient about the common sociocultural problems that could frustrate their development 
efforts.  
7.2.3 Occupational stressors 
 
These refer to stressors directly related to the fishing livelihood of the communities. They also 
constitute the longest list of non-climatic stressors highlighted in the fishing communities 
(Table 7.1). They are further sub-divided into those that impinge on the community from eternal 
actors or sources (external) and those from processes within the community (within). In 2019, 
the Ministry of Fisheries and Aquaculture Development (MoFAD) together with the Fisheries 
Commission of Ghana announced for the first time, plans to implement a closed fishing season 
in Ghana. This was implemented from 15th May to 15th June (1 month) for artisanal fishers, and 
from 1st August to 30th September (2 months) for trawlers in the industrial sector. According to 
the two government functionaries, the move, which was to be repeated annually, was meant to 
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halt the dwindling of marine fish stocks and improve the Catch Per Unit Effort (CPUE). 
However, this was bitterly lamented as an impoverishing policy decision that worsened the 
plight of the community over the minor fishing season. Residents reported how difficult it was 
for them to feed their families over the closed season period. Given that the government had 
announced an extension of the closed season (July to September – 3 months) for artisanal fishers 
from 2020 onward, the closed season has become a new addition to the list of non-climatic 
stressors for small scale fisherfolk18. The implications of the implementation of the closed 
seasons for the community is worsened by the fact that there are no available cold stores 
facilities for storing fish during the major fishing season. Fishermen from both communities 
lamented how occasionally big fish catches were sold cheaply because there were no places to 
store them. According to respondents, a cold storage facility would serve as storage for extra 
fish, which could be sold during the lean seasons. In their opinion, this would both stabilise the 
price of fish and ensure they still had income flows during the minor and closed fishing seasons, 
as well as when catches are very low.  
Two other pre-existing occupational stressors that were highlighted to have worsened the closed 
season were the activities of trawlers and fishers who use lights for fishing (commonly known 
as light fishing). Under current Ghanaian fisheries policy, 12 nautical miles (approx. 22 km) 
from the coast, or 30 meters deep areas have been designated within Ghana’s Exclusive 
Economic Zone (EEZ), as an Inshore Exclusive Zone (IEZ) (Abane et al., 2013). This exclusive 
zone is reserved to safeguard the livelihood of small-scale subsistence and commercial fishers. 
However, there were several reports from residents about the operations of large industrial 
trawlers within this zone. This is perceived as a blatant disregard and infringement on their 
fishing access rights as powerless small-scale fisherfolk. There were also reports of violent 
confrontations between trawlers and small-scale fishers at sea due to encroachment, and the 
ploughing through of their nets by trawlers (Mensah and Antwi, 2002; Abane et al., 2013). 
Another major problem with industrial trawlers is the scale of their by-catches and how they 
dispose of them. In a study of fishing activities in the Western Region of Ghana, Abane et al., 
(2013) revealed that trawler by-catches were sometimes thrown into the sea, which pollutes the 
sea. Recently, however, transhipment (commonly referred to as “Sieko”) had become a 
common practice, where the trawlers catch unapproved fishes and sell them to inshore artisanal 
 
 
18 According to the Ministry of fisheries, the planned extended closed season for 2020 was cancelled in recognition 
of the added burden that the COVID19 pandemic had brought upon small scale fishermen. 
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fishers as by-catch (Afoakwah et al., 2018). While this is a major concern for small-scale fishers 
in general, it was reported by respondents in the study communities as being particularly 
crippling for them as beach-seiners. This is because they are limited by their fishing method to 
just about 1 km from the coast. To them, implementing a closed season for any number of 
months only to allow large trawlers uncontrolled and illegal intrusions into the IEZ afterward 
is a lose-lose situation. The problem of trawler encroachment into IEZs is not peculiar to Ghana. 
In 2017, the government of Liberia issued an Executive Order (Executive Order No. 84) to 
reduce the IEZ for small-scale fishers by 50% (from 6 to 3 nautical miles), creating more space 
for large industrial trawlers (Gorez, 2017). This was met with pushback from several national 
and international pro-poor organisations, including the European Commission. Although the 
Executive Order was implemented anyway, the sentiments expressed by the various 
organisations that sought to overturn the order reflected concerns about accelerated depletion 
of fish stocks, and more importantly, food insecurity for small-scale fishers.  
Coupling industrial trawler intrusion into the IEZ with light fishing gives these beach seiners 
very little chance of sustaining their livelihood. Light fishing is a fishing technique that has 
been reported to be used by both trawlers and small-scale purse seine fishers in the inshore 
(Agyekum, 2016). The technique is an old fishing method that involves the use of light to 
aggregate fishes in order to increase their catchability (Agyekum, 2016; Nguyen and Winger, 
2019). According to Bannerman and Quartey (2004) light fishing was experimentally 
introduced into Ghana in 1962 by the Fisheries Directorate under an FAO/UNDP technical 
assistance programme. Upon realising the destructive impact of the technique in multi-species 
systems, the directorate discontinued its use, and in 1968 promulgated a legislative instrument 
through Parliament (LI 1968) to ban light fishing in Ghana (Agyekum, 2016). However, 
Finegold et al., (2010) note that by the 1990s through to the 2000’s the use of the technique had 
become widespread amongst small-scale fishers. This was mainly by purse seine fishers. They 
use small to medium size electric generators to power about two to three high wattage 
incandescent bulbs which are lowered into the sea using metal frames made for the purpose. 
This attracts fishes of all kinds and sizes which the fishers then cast their purse seine around to 
catch as many as possible (Agyekum, 2016, Banerman and Quartey, 2004). Although this 
fishing technique is technically effective in the volume of catch that fishers get, it has been 
observed to have negative consequences for the sustainability of the fisheries resource 
(overexploitation due to constant fishing through the minor seasons), the economy of the fishers 
themselves, and for the livelihood of beach seiners in particular. Economically, according to 
fishmongers, fish caught with this technique have a short shelf-life, and some species like 
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Sardinella auritus come with damaged eyes leading to low market value (Agyekum, 2016). 
Moreover, due to the high wattage of the lights used, the fish are held far from beach seiners 
range (approx. 0.5 km from the shoreline), and some of the fish which are not caught by the 
light users die off, causing beach seiners like those in Akosua Village and Woarabeba to catch 
little or dead fish (Agyekum, 2016; Nguyen and Winger, 2019).  
The problem of the use of illegal nets, according to the study community, constrains their beach 
seining activities in much the same way as light fishing. It ‘unfairly’ takes up so much fish such 
that few fish reach within their fishing range. For example, studies have shown that there has 
been a massive uptake of illegal small mesh monofilament gill nets in Ghana over the last 
decade (Finegold et al., 2010; Freduah et al., 2017; CRC, 2013). Conventionally, multifilament 
gill nets with mesh sizes of 0.20 – 0.23 mm in diameter have been used by Ghanaian small-
scale fishers (Afoakwah et al., 2018). These are gill nets whose strands are made up of thinly 
braided strings of nylon. However, there has been a shift to smaller mesh (about 0.16 mm in 
diameter) monofilament nets, whose strands are made up of single nylon strings. These nets are 
cheaper, easy to use, have a higher catch efficiency due, obviously to their smaller mesh sizes, 
but also due to their lower visibility to fish. Although some studies have contested the 
superiority of monofilament net in catch efficiency (Njoku, 1991; Richardson and Flinn, 
2019)19 it has been generally observed that the monofilament nets are two to three times more 
effective than multifilament nets (Collins, 1979; Maki et al., 2006). Combining illegal use of 
this net with light fishing and ‘Seiko’ makes apparent the frustration of the study community 
as beach seiners because they all negatively impact their catches. 
Scarcity of pre-mix fuel for fishing operations was also cited as a crippling problem. The 
outboard motors that are used to power their boats are fuelled by a mix of petrol and engine oil, 
commonly known as pre-mix fuel. This is a hugely subsidised (70%) product provided by the 
government to support small-scale fishers (Sackey-Mensah, 2012; Tobey et al., 2016). It is 
essential to fishing activities as it constitutes an average of 38.5% of beach seining operational 
cost in Ghana (Tobey et al., 2016). In the two study communities, there were no pre-mix fuel 
supply points. According to respondents, they had to commute long distances to supply points 
in Winneba to buy the fuel, which is sold to them at exorbitant and sometimes illegal prices20. 
According to them, there is an unfairness in the distribution of pre-mix fuel which contributes 
 
 
19 Arguments are usually based around fish species, body size, and fishing environment contingencies. 
20 Tobey et al., (2016) reported that the subsidies product which should be selling at about GHS 5/gallon was being 
sold for between GHS 7.10 – 13.00 in several coastal communities. 
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to the worsening of their plight. This claim is substantiated by Tanner et al., (2014) and others 
(e.g., Abane et al., 2013; Tobey et al., 2016) who have analysed the pre-mix distribution 
programme in Ghana. According to the authors, the Government of Ghana has a pre-mix fuel 
subsidy and distribution policy (the pre-mix fuel subsidy programme) which has been in 
existence since 1995. Under the programme, the fuel which is produced for exclusive sale to 
fishermen is subsidised by 50%. However, dysfunction in the institutional structures constituted 
to have oversight over the distribution has led to chronic shortages and occasional local price 
spikes due to illegal hoarding. Since 2009, the supply of pre-mix fuel to fishermen has been 
channelled through three hierarchical committees – the national committee, regional 
coordinating committees, and local Landing Beach Committees (LBCs). The local landing 
beach committees are a five-member committee in each fishing district, which has 
administrative oversight over the direct sales of pre-mix fuel to local fishermen. According to 
the National Pre-mix Fuel Subsidy Secretariat (NPFS), the LBCs are to be comprised of a 
fisherman, a presentative of canoe (net) owners, a representative of fishmongers, an ordinary 
fisherman appointed by the district Ministry of Food and Agriculture (MoFA), and any other 
person appointed by the District/Municipal Chief Executive. This committee is permitted to 
add a price mark-up which should be used for administrative and developmental purposes. 
Furthermore, according to the policy, profit from the sale of the fuel is to be shared as follows: 
the community (53%), the Chief fisherman (12%), the secretary (7%), the committee (18%), 
and the fuel attendant (10%). The chief fisherman holds a list of all canoes and their owners 
within the area and is expected to use this list to facilitate a fair distribution of the fuel to all 
canoe (net) owners in the area. However, the porousness of the distribution arrangement, as 
observed by Abane et al., (2013) and Tanner et al., (2014) has led to local political interference, 
favouritism, and mismanagement, leading to hoarding to create artificial shortages and price 
spikes, diversions and smuggling for contraband. In that context, small and remote fishing 
communities like Woarabeba and, especially Akosua Village (a migrant community), who have 
little or no voice in the administration of the supply of the fuel are forced to take whatever price 
at which it is sold to them. Because every fishing expedition (and thus, daily income) is 
dependent on the availability of sufficient fuel, the scarcity and/or priciness of pre-mix fuel is 
a problem that the communities feel, and have to grapple with every day, besides the fact that 
they have no idea how successful or not that day’s fishing will be.  
Finally, in the category of external occupational stressors, are the problem of fraudulent banks 
and lack of employment. The household survey instrument asked respondents about their 
money-saving habits and personal assessment of their creditworthiness. As Table 7.2 shows 
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only 20.3% and 18.3% of respondents in Akosua Village and Woarabeba respectively, saved 
with a bank or were involved in some form of credit union scheme. Interview responses to why 
savings habits are poor were unanimous – “They have spoilt our money” (Several 
respondents/HHS/AV&WBB/Nov-Dec/2018,2019). This problem has its roots in a national 
banking crisis that started in 2010 with the collapse of several micro-finance companies and 
rural banks, to 2017 with the collapse of five major banks in Ghana (Sarkodie et al., 2015; 
Odoom et al., 2019). These micro-finance companies and rural banks provided essential 
banking and small loan services to rural people like residents from the study communities who 
would normally be excluded from the traditional banking sector. However, due to rising non-
performing loans and other irregularities in their operations, many of them became insolvent, 
and the central bank (Bank of Ghana) dissolved others. According to respondents, the savings 
and capital of themselves and several others from the community were misappropriated by these 
financial outfits with no hope of ever retrieving them21.  
Lack of jobs was mainly emphasised by the youths in both communities. For the older 
population who were mostly not formally educated or had only basic education, fishing (for 
men) and fish trading (for women) were the only occupations they were involved in. They have 
been engaged in the fishing occupation and trade for years, and so have gained invaluable 
experience and skills in their own line of occupation. Such members of the community did not 
indicate any intentions of leaving their fishing occupation for another trade. For them, their 
concern about jobs was connected to the minor fishing season, the newly introduced closed 
season, and the need for alternative or supplementary livelihoods during that period. 
Table 7. 2 Savings habits of fishing households in Akosua Village and Woarabeba in 
Winneba. 
Does HHH have a savings 
account? 
Akosua Village (%) Woarabeba (%) 
 Yes No Yes No 
Have bank savings 20.3 79.7 18.3 81.7 




21 Three of such banks had branches in Winneba: Union Rural Bank Ltd., Akyempim Rural Bank Ltd., and 
Ewutu Amasa Rural Bank Ltd. 
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For the younger and more educated members of the community, the irregularity of fishing 
incomes and the rigour of the manual work involved in beach seining had become dissatisfying. 
As such, they desired diversification of livelihoods into ones that, at the least, guarantees a 
stable monthly income. The desire for regular income livelihoods was expressed by many 
residents in both communities. The seasonality of the fishing livelihood, the stochasticity of 
fish catches, and the reduction of catch per unit effort have created discontent with the fishing 
livelihood. Many respondents indicated they would prefer a livelihood that would give them 
some level of assurance of a guaranteed income, notwithstanding the amount. The 
unavailability of such jobs, and the seaming lock-in into the ailing fishing livelihood were 
therefore perceived as an important economic constraint.  
Another set of occupational stressors were mentioned, which unlike the forgoing, originate from 
either respondents, or from the way fishing activities are organised within the communities. In 
Chapter 5 the observed differences in the organisation and administration of fishing activities 
(beach seining model) in both communities were discussed as important contextual factors that 
influenced vulnerability. Particularly, the dysfunction in the contractual agreements and the 
relationships between net owners and their crew was highlighted as affecting the distribution 
of incomes (Gini coefficient), and also as being a source of conflicts, which ultimately erodes 
the stock of social capital within the communities. During household surveys and focus group 
discussions, crew respondents complained about what they perceived to be exploitation from 
their net owners. Several of them lamented about unfairness in the sharing of daily (Akosua 
Village) or annual (Woarabeba) profits. Conversely, net owners, particularly in Woarabeba, 
complained about the insincerity of crew members. In Woarabeba, as previously noted, net 
owners pay income advances to secure the commitment of crew members for the whole fishing 
year. Some of these net owners reported cases where crew members had taken income advances 
but have refused to show up to work. Other crew members had also been discovered to receive 
income advances from more than one net owner, which is a cause for intra-community conflicts. 
In Akosua Village where the daily contract model is practised, net owners’ guarantee of crew 
is based solely on personal relationship. There also, there were concerns about unreliability of 
crew members, resulting in missed fishing days. It was indicated that there were days where 
fishing could not be carried out because there were just too few people available to work. 
Closely linked to this was concerns about the scarcity of crew members. In Akosua Village, 
labour for fishing was being lost due to aging of the older population and the increasing formal 
education of the younger population. As previously noted, the more educated younger 
generation are looking for more income-secure livelihoods, creating labour shortage in the 
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community. In Woarabeba, the annual contract system allows net owners to hire crew members 
from other communities outside Winneba. Historically, this has been the reason why the ethnic 
diversity in Woarabeba is higher than in Akosua Village. However, net owners were concerned 
that the survival of the beach seine fishing livelihood was threatened since there were fewer 
and fewer people willing to come to the community as hired crew members. This however 
seems to be a national phenomenon. The latest Ghana marine canoe frame survey shows a 9% 
decrease in the number of canoes, a 2% decrease in the outboard motors, and a 22.7% decrease 
in the number of fishermen in the country (Dovlo et al., 2016).  
Concerns were also expressed about the proliferation of boats and nets, both within the 
communities and in coastal fishing areas in general. From the perspective of the respondents, 
the reduction in recent fish catches is partly attributable to too many boats and nets competing 
daily for the same stock of fish, with many of them using illegal nets. As of the time this research 
was conducted there were 17 net owners in Akosua Village and 11 in Woarabeba, although 
some of them were not in operation for several reasons (mainly due to lack of crew members 
and need for repairs). Some community members observed that there were just too many of 
them, considering the sizes of their communities. Total population is less than 600 in each of 
the study communities based on the latest population and housing census data (GSS, 2010). In 
reality, there is an important dimension to this concern that lies outside the community. 
According to Finegold et al., (2010) the canoe fleet is the most numerous in the Ghanaian 
marine fishing sector, and it is also characterised by diverse nets – drift gillnets, purse seine, 
beach seine, and hook and lines. Currently, it is estimated that there are between 11,583 to 
13,000 of such canoes fishing in the IEZ of Ghana (Finegold et al., 2010; Cobbina, 2018). Also, 
within the four geopolitical regions along the Ghanaian coastline, there are about 1,084 beach 
seine canoes (Dovlo et al., 2016). With over a thousand beach seines and more than ten 
thousand other gears (not counting industrial fleet) fishing every day in the IEZ, it is apparent 
why the community feels there are just too many fishers scrambling for the same fish.  
The last set of internal occupational stressors were mentioned mostly by women; that is the lack 
of capital, high interest charged on loans, and destruction of drying fish due to roaming 
livestock. In the study communities, women we observed to play important roles in the fish 
value chain. One of the key roles that the women play is the processing and marketing of fish, 
and it was in this role they expressed their major concerns. To be able to trade in fish, the 
women need capital in order to be able to buy fish from the fishermen. It was indicated during 
focus group discussions that in most cases, it was the women that sponsor fishing expeditions 
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(See Appendix H for quotation). In that case, the landed fish is given to the sponsor fishmonger, 
who would then sell to other women. If the expedition was self-sponsored by the net owner, he 
or his caretaker or his wife would have the responsibility of selling the fish or giving it on credit 
to the fishmongers. It was reported that since catches were dwindling, the landed fish was sold 
or given on credit to only the women who had ready cash and/or those who have some form of 
a long-term trade relationship with the net owners or their wives. This means that strangers, 
new and/or younger fishmongers needed to always have enough cash at hand to buy fish. 
Moreover, a peculiar situation obtains in Woarabeba. That is, the main fish species (anchovies) 
which are preferred by the women for drying are not caught by beach seines. Thus, they have 
to either rely on other purse seiners who land in their community or sponsor them in order to 
get fish. The common way this is done is by pooling financial resources among themselves to 
sponsor the expedition, and sharing the fish landed in the ratio of their contributions. Based on 
these arrangements, it is difficult for women without sufficient funds to engage in the fishing 
trade. Some of the women who had tried to take loans from family and friends also complained 
about high interests that are charged on loans. With the dwindling fish catches and other 
uncertainties in their trade, the risk in taking such loans are high and they would rather not take 
them. Another major concern was inconsistency, and sometimes scarcity, of customers. It was 
revealed that, at the fish markets, the women mostly act as wholesalers by selling their fish to 
other retail fishmongers who sell directly to consumers. Due to the general lack of capital 
among the fishmongers, they tend to sell the fish on credit to the retailers. The problem with 
this is that many of the retailers are either not able to pay back the worth of fish they took or 
are not able to pay back at all. At other times, they would have several bags of processed fish, 
with no customers ready to buy them. One of the young fishmongers noted thus:  
“This business is profitable if there is demand. The best situation is to have secured 
customers who you know will definitely need and will buy your fish. That one, 
profitability is assured. Me, I am looking for such people…But when you have to buy 
and dry and bag and wait for buyers or go to Swedru to prospect buyers, sales or even 
profitability is uncertain” (Young woman/KII/AV/Dec/2018).  
 
Another constraint to the livelihood of the fishmongers was the destruction of fish spread out 
for drying by free-ranging livestock. As shown in Figure 7.1 women dry their fish on the dry 
bed of the lagoon. When it rains or when the sea tide is high and the lagoon fills up, they resort 
to weeding places around the lagoon where fish are spread out to dry. Thus, the fish are exposed 
to the elements and roaming livestock. Although livestock rearing has been encouraged in the 
past as an alternative livelihood method, it had become a recurring point of conflict between 
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livestock owners and fishmongers. This is because the demand of the fishing livelihood on the 
time of livestock owners does not permit an intensive livestock management system. The sandy 
nature of their environment suggests that they would have to spend considerable time searching, 
harvesting, and storing forage for the livestock. Because the fishing activities leave little or no 
time for that, they resort to the less-intensive free-range system, which inevitably results in the 
trampling and eating of fish by the livestock. This reduces the quality and grade of the fish 
making them attract lower prices or making them unwholesome. Together, these constraints 
constitute significant impediments in the fishing livelihood and cashflows, particularly for 
women. They constitute uncertainties that raise the risk of making losses in their trade, such 
that they are not confident to either sponsor fishing expeditions or buy large quantities of fish 
from the fishermen. 
 
7.2.4 Environmental/resource-use stressors 
 
Three issues were mentioned in this category - poor waste disposal and restricted access to 
lagoons. Concerns about plastic waste pollution in the sea were attributed by the communities 
to poor waste disposal systems, within the community, within the Winneba municipality, and 
from distant sources22. From personal observation, it was obvious why this was a major worry 
for the community. As Figures 7.3A and B show landed catch often came with a lot of plastic 
waste. Sometimes, there were more plastics than fish in the landed catch in terms of volume. 
Besides the fact that the plastics added to the weight of the nets, making it more difficult to drag 
them to shore, the scenic beauty of the beach is marred as the plastics are left at the beach. As 
a form of remedial clean-up measure, the plastics are sometimes gathered and buried in large 
holes dug at the shore (Figures 7.3B). When not buried, the plastics are washed back into the 
sea, creating an endless cycle of plastic interference with fishing activities and pollution of the 
shoreline (Akuoko, 2018). Another important concern expressed was access to and use of the 
lagoon in each community. In Akosua Village, this concern was about restricted access to 
fishing in the lagoon due to the Ramsar designation of the Muni-Pumadze lagoon. This could 
not be clearly explained by respondents as Ramsar conservation guidelines do not recommend 
restriction but rather, sustainable, and wise use of the lagoon ecosystem. It is likely they refer 
 
 
22 In most coastal towns in Ghana, household wastes are commonly disposed in drains, open dumping sites, and 
landfills (Akuoko, 2018).  
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to the restricted use of seine nets in the lagoon which is closely monitored by the Wildlife 
Division of Winneba. In Woarabeba, the problem of access was about restricted harvesting of 
mangroves as construction material for their houses and other structures. To construct their 
homes, most people who cannot afford concrete blocks use mangrove poles to form the 
structure of the building. This is then dubbed with clay and (optionally) plastered with cement 
and painted. Roofing is also constructed with mangrove poles and covered with straw. The 
transitory nature of these materials means that the homes need regular repairs or replacements 
of parts. However, this is made difficult because they have to pay an access fee of GHS 85.00 
($ 15.00) to an appointed lagoon management committee in the neighbouring community who 
have customary oversight over the lagoon.  
 
7.2.5 Governance stressors 
 
In both communities, particularly Akosua Village as a settler community, concerns were 
expressed about perceived bottlenecks in the political and governance processes that determine 
the allocation of development within the Winneba municipality. In Akosua Village, the major 
issue raised was political discrimination. In a key informant interview with opinion leaders from 
the community, it was revealed that the community felt discriminated against because of their 
conspicuous political orientation. In Chapter 3, the differences in political orientations of the 






Figure 7. 3 (A) Plastic waste from landed catches scattered all along the landing beach in 
Woarabeba (B) A boy digging a hole in the beach to bury a heap of plastic from their catch. 
Pictures taken by researcher. (B) removed due to data protection. 
 
It was noted that Akosua Village, as an Ewe community were conspicuously ardent supports of 
the strongest (current) opposition political party in Ghana (the NDC), and that the records of 
the succession of Assemblymen for the community, shows that NDC candidates were 
continuously elected for almost two decades (Table 7.3). But, more importantly, according to 
the opinion leaders, most of the developments in the community had taken place under the 
regime of NDC affiliated assemblymen and governments; i.e., from 1992 until 2008, when 
assemblymen from the incumbent New Patriotic Party (NPP) government took over that 
position. Table 7.3 depicts the timeline of major developments in the community since 1992, 
as narrated by the two opinion leaders. It shows that no major developments in terms of 
amenities had taken place under NPP assemblyman-ship23, and this is perceived as a 
discrimination based on their past electoral choices. This perception is not trivial. Research in 
Ghana on the nexus between overt political activism and development shows that development 
allocations tend to be preferentially directed toward voter strongholds regions and that voters 
 
 
23 According to the 1992 Constitution of the Republic of Ghana, election of local government representatives 
should be non-partisan. However, political interference has become so rampant that a national referendum was 




also make political choices based on developmental gains received in the past (Bob-Milliar, 
2011; 2012).  
Table 7. 3 Historical, political timeline of infrastructural development in Akosua Village 
Year Assemblyman24 Affiliation Development 






1996 No. 2  
2000 No. 3 Light poles, culverts, community centre, toilets 
2004 No. 3 Standing pipes, coconut plantation, 
2008 No. 4 Electrification, building of community school 
2012 No. 5 NPPI 
NPPI 
 
2016 No. 6  
*NDC – National Democratic Congress, NPP – New Patriotic Party, I – incumbent, O - in opposition 
In Woarabeba, the perception of political discrimination was more widely held and better 
articulated. As part of the household survey, respondents were asked to rate the resourcefulness 
of their assemblyman (who is also affiliated to the NDC) as either poor, low, or high. Many 
rated poor, backing their decision by a widely repeated reason. That is, according to their 
Assemblyman, because the Winneba municipal council is headed by an appointee of the 
incumbent NPP government and he is affiliated with the opposition NDC, his voice is hardly 
heard, and it had become difficult for him to lobby for development.  
Although an interview could not be held with the Assemblyman to verify this claim, it was 
apparent from the narrative from both communities that the choice of Assemblymen had 
become such a strategic decision because of its importance in determining their receipt of 
development. Closely linked to this issue were concerns about the neglect of the communities 
by the government, through the municipal assembly. These concerns were mostly expressed by 
fishmongers. Concerning their trade and their lack of capital, they had expected that the 
government would support them with some loans or a social arrangement that would secure 
their livelihood and improve their welfare. In addition, others cited how the government could 
not come to their aid when the defunct banks made away with their savings. Still, others cited 
how their homes were destroyed by the 2019 flooding (in Woarabeba) but received no 
assistance from the Municipal NADMO outfit who had visited the community to see their 
 
 
24 Order or succession used to anonymise the names of the assembly men.  
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situation. In general, there was a feeling of abandonment and disappointment in the 






    
Figure 7. 4 Composite participatory risk maps for females (A, B) and males (C, D) in Akosua Village during major (A, C) and minor (B, D) fishing 
seasons. 
(C) Major season | Male HHH; n = 42 
(B) Minor season | Female HHH; n = 6 (A) Major season | Female HHH; n = 6 








     
 
        
Figure 7. 5  Composite participatory risk maps for Akosua Village for major (A) and minor (B) 







(A) Major season | Composite; n = 48 







Figure 7. 6 Composite participatory risk maps for females (A, B) and males (C, D) in Woarabeba during major (A, C) and minor (B, D) fishing seasons.
(A) Major season | Female HHHs; n = 6 (B) Minor season | Female HHHs; n = 6 






         
Figure 7. 7 Composite participatory risk maps for Woarabeba for major (A) and minor (B) 
fishing seasons (Data for male and female-headed households combined). 
 
7.3 The relative importance of climate change in the context of multiple socioeconomic 
livelihood stressors 
 
Results from the participatory risk mapping exercises (described in Section 3.8.3) are presented 
in Figures 7.4, 7.5, 7.6 and 7.7. These risk maps are particularly insightful because several axes 
of analysis could be drawn to give nuanced, spatiotemporal and gender-disaggregated insights 
into the general perception of livelihood stressors, as well as the relative importance of climate 
change within the community context. Having described most of the stressors extensively in 
(A) Major season | Composite; n = 44 




the previous sections, only notable ones are highlighted from the risk maps to answer the 
question of the relative importance of climate change in the context of multiples socioeconomic 
stressors. The I(incidence index), P(Importance index), and S(Severity index) of climate change-
related stressors are highlighted and compared with other stressors for each gender group, in 
each community. Seasonal variations in risk severity are also noted.  
 
7.3.1 Female-Headed Household (FHHs) 
 
In Akosua Village, FHHs identified only one climate change-related stressor (fewer fish 
catches), which was also the stressor with the highest incidence and importance (I ≥ 0.5; P ≥ 
0.5). This indicates a high relative importance of climate-induced threats on women’s 
livelihood. In terms of severity, although fewer fish catches showed high incidence and 
importance, it was not the most severely felt stressor. The most severely felt stressors were lack 
of capital, electricity, and bad road (Fig. 7.4A). In the minor fishing season when fishing 
activities are limited and not much fish trading goes on, Figure 7.4B shows that the stressors 
that directly affect fish trading (no capital, bad road, and fewer fish catches) are significantly 
reduced. The severity of the other stressors (no water, electricity, toilets) which may be 
categorised as basic amenities remains unchanged. 
In Woarabeba also, fewer fish catches showed the highest incidence and importance (Fig. 
7.6A). Flooding and erratic rainfall were also mentioned as climate change-related stressors but 
were ranked lower in importance to light fishing, the lack of jobs, and mangrove prohibition 
(Fig. 7.6A). Similar to FHHs in Akosua Village, climate change-related stressors were not the 
most severely felt stressors25. The most severely felt stressors were lack of capital, jobs, and too 
many nets. In the minor fishing season, however (Fig. 7.6B), the change in severity perception 
is different from that of Akosua Village. While the severity of fewer fish catches reduces in 
Akosua Village, it increased three-fold in Woarabeba (Fig. 7.6B). In addition, unlike Akosua 
Village, lack of capital retains high severity in the minor season. This could be explained by 
the fact that there is secured fishing labour throughout the year in Woarabeba which sustains a 
relatively greater level of fishing activity in the minor season than in Akosua Village, and thus, 
 
 
25 Missing severity data for flooding, erratic rainfall, light fishing and closed season for FHHs in Woarabeba. The 
household risk mapping exercise was an extremely time consuming and thought-provoking activity that was left 
till the end of the interviews. Many FHHs in particular, did not have enough time or were simply too exhausted to 
follow through the exercise completely. Hence the missing data. 
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the need to sustained fish trading. In fact, following the economic principles of demand and 
supply, fish prices have been studied to be relatively higher in the minor seasons (Nunoo et al., 
2015; Onumah et al., 2020), and being able to trade during that period increases chances of 
profitability.  
Lastly, the concern about the closed fishing season policy appears in the high incidence, low 
importance quadrat for Woarabeba FHHs, but not for Akosua Village. This can be attributed to 
the fact that the closed fishing season policy was first implemented in the minor season (May-
June) of 2019 after data collection had ended in Akosua Village but before data collection in 
Woarabeba later that year. Concern about the impact of the closed season, as described in detail 
in Section 7.2.3, was mentioned by the majority of the FHHs (high incidence). However, its 
severity index could not be calculated due to missing data (see footnote 25). This is a relatively 
new stressor that households have to deal with in addition to all the other stressors that they 
already face. As described in Section 7.2.3 it certainly puts more strain on FHHs in particular 
and could prove to be of high severity and importance in the future if implementation continues. 
 
7.3.2 Male Headed Households (MHHs) 
 
In Akosua Village, MHHs identified more stressors than FHHs (Fig. 7.4C). Also, similar to 
FHHs, fewer fish catches showed the highest incidence and importance (I ≥ 0.5; P ≥ 0.5) for 
MHHs (Fig. 7.4C). Storm damage were also mentioned as a climate change-related stressor, 
and together with less fish catches were ranked very highly on the importance scale in the major 
fishing season (Fig. 7.4C). Large differences in severity could be seen in the minor season. 
Figure 7.4D shows that the perceived severity of all the stressors, both climatic and non-
climatic, with the exception of no capital and jobs are reduced. Of course, the need for 
alternative jobs would be expected to increase due to the dip in fishing activities and incomes 
in the minor season. One notable difference could be observed furthermore. By comparing 
Figures 7.4C and 7.4D, it could be observed that the need for access to the Ramsar protected 
Muni lagoon is significantly increased in the minor season, highlighting the need for alternative 
sources of income in the minor fishing seasons.  
MHHs in Woarabeba identified more climate change-related stressors than any other group – 
fewer catches, erratic rainfall, flooding, and storms. From the researcher’s perspective, this was 
purely because a major flooding incidence had happened in the community 2 weeks before 
research began in the community. As a result of the flooding, several members of the 
174 
 
community needed access to the mangroves to cut poles for reconstructing their houses. 
However, as previously discussed in Chapter 3 there were strict access regulations that 
restricted their access and ability to get poles for reconstruction. As a result, access to mangrove, 
together with fewer catches were ranked in the high incidence, high importance quadrat (I ≥ 
0.5; P ≥ 0.5; Fig. 7.6C & D). In relation to that, it is noted that the need in Akosua Village was 
about access to the lagoon itself for fishing, while that in Woarabeba was about access to the 
surrounding mangrove forest for poles and firewood. Another important difference is that, while 
the severity of fewer catches reduces in the minor season for MHHs in Akosua Village, it is 
unchanged for MHHs in Woarabeba. On the composite risk maps also, the risk of fewer fish 
catches reduces in the minor season (-4) for Akosua Village while it increases slightly (+1) in 
Woarabeba (Figures 7.5B & 7.7B). Another striking observation is the need for jobs in the 
minor seasons. Similar to FHHs in Woarabeba, the need for jobs is the stressor with the highest 
increment in severity for MHHs (7.6C & D). It is clear from the composite risk maps that in 
both communities, the need for alternative jobs is in the high importance quadrat and of the 
highest (Woarabeba) or second-highest (Akosua Village) severity during the minor fishing 
season (Figures 7.5B & 7.7B).  
 
7.3.3 Relationship Between Climate Change and Severity of Socioeconomic Stressors 
 
 
Figure 7. 8 Normal (above) and climate changed (below) conditions of rainy and fishing 
seasons. 
 
Considering that the major fishing seasons are become as ‘bad’ as the usual minor fishing 
seasons (storminess, low fish catches, and low income) due to climate change (Figure 7.8), a 
link between climate change and socioeconomic stressors begins to emerge. This is explored 
further because the role of climate change as a major driver of other social problems in fishing 
communities is poorly understood (Béné et al., 2016). The findings presented in Figures 7.5A 
& B suggest that, to the extent that the socio-economic context of the community is dependent 
on the fishing livelihood, the perceived severity of socioeconomic stressors increases or 
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decreases respectively to the success or failure of the fishing season. In relational terms, a 
directly proportional relationship appears to exist between the nature of the fishing season 
(Good|Bad) and the perceived severity (High|Low) of socioeconomic stressors (Figure 7.8). 
However, as previously shown, the nature of the fishing season itself is to a large extent 
determined by climate change impacts (either by affecting fish productivity, availability, and 
ultimately, catch volumes or by hampering fishing operations through erratic rains, storms, and 
floods). 
 
Figure 7. 9 Relationship between climate change impacts, nature of fishing season, and 
perceived severity of socio-economic stressors. 
 
Thus, high climate change impacts lead to bad seasons (fewer catches, and incomes), while 
lower impacts would, ceteris paribus, improve chances of a good season. In relational terms, 
the level of climate change impact (High|Low) is inversely related to the nature (Good|Bad) of 
the fishing season (Fig. 7.8). High climate change impacts therefore indirectly reduce the 
perceived severity of socioeconomic stressors, with nature of fishing season acting as a 
mediating condition (Fig. 7.8). This reasoning is further consolidated by the composite risk 
maps 7.5A & B, which show a statistically significant reduction in risk severity (p = 0.04) in 
the minor season.  
By practical implication, individual, household, and communal risk profiles would worsen if 
livelihood improvement initiatives are not accompanied by improvements in the socio-
economic context within which the livelihood thrives. That means for example, that if some 
management or governance solutions were implemented in the fisheries sector which improves 





















water, electricity, and capital (for fishmongers especially) to trade. In essence, they are 
contextually worse off even though their livelihood has been improved. This, however, should 
not disincentivize the search for, and implementation of sustainable fisheries policies that 
promote the profitability of small-scale fishing. Notwithstanding, it ought to be borne in mind 
that isolated fisheries policies, if effective, could exaggerate, rather than diminish the needs 
platform of small-scale fishers. This underscores the need for innovative cross-sectoral 
approaches to fisheries development (Johnson and Chuenpagdee, 2017).  
The phenomenon described above is predominantly manifest in the Akosua Village context, 
where fishing activities are significantly affected or reduced in the minor seasons. In 
Woarabeba, due to relatively larger and guaranteed crew numbers, fishing activities continue 
through the minor season, though not as much as in the major season. This sustains fish trading 
activities and a continuous need for a supportive socio-economic context. It is therefore 
understandable, that the perceived severities of stressors are not significantly changed in the 
minor season (p = 0.54; 7.7A & B). This contributes further evidence in support of the theorised 
relationship between climate change and the severity of socioeconomic stressors as depicted in 
Figure 7.8. Conditions (climatic or non-climatic) that support, sustain, and/or improves the 
fishing livelihood itself would exaggerate the perceived severity of other supporting 
socioeconomic needs if they are not also addressed. 
 
In Figure 7.8, the nexus between climate change and the severity of socioeconomic stressors is 
theorised as a linear relationship, with nature of the fishing season acting as an intermediary 
factor. This conceptualisation could easily be criticised as being simplistic and conveying a 
sense of determinism, especially because it assumes severity perception is determined by 
climate change impact. However, as the seminal work of Kates et al., (1985) on climate impact 
assessment demonstrates, such linear thinking is not incognisant of the role of social and 
economic interactions. Rather, they attempt to isolate climate change for the analysis of its 
isolated effects while holding societal and economic effects constant.  In reality, a host of factors 
from several domains and acting at multiple scales are involved. This is succinctly shown in 
the SLA (Figure 2.2) where feed-forward loops are shown between the vulnerability context, 
livelihood assets, transforming structures and processes, and livelihood strategies. Also, 
feedback loops are shown between livelihood outcomes and livelihood assets, and also between 
transforming structures and processes, and the vulnerability context. Thus, although the SLA 
was not primarily designed for climate impact analysis, it lends itself for use in interactive 
climate impact studies (Kates et al., 1985) where the relationships between climatic and non-
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climatic stressors are studied. The merit of this approach is in the holistic overview it gives to 
understanding how vulnerability is shaped. It makes it easier to visualise the connections 
between several stressors, acting at multiple scales, and the ripple effects that perturbations in 
one factor can create within the stressors landscape. Similarly, it also aids in the identification 


























Figure 7. 10 The complex interaction of climatic and non-climatic factors that shape the vulnerability of Akosua Village, a coastal fishing community 
in Winneba, Ghana to climate change. 
Responsible for  




Figure 7.9 is an attempt to schematise the connections between all the climatic and non-climatic 
issues affecting the lives and livelihood of the two fishing communities studied. This was 
developed in three steps. First, drawing upon the vulnerability context and the transforming 
structures and processes components of the SLA, a list of all the climatic, social, cultural, 
economic, and institutional issues affecting the lives and livelihood of the communities was 
made. Next, the interactions between individuals and/or group of the issues and others were 
depicted based on literature and detailed local knowledge gained from triangulated fieldwork 
data. Lastly, the scheme was presented to opinion leaders and other community representatives 
in Akosua Village in a validation meeting26. The meeting participants were rather impressed 
by how elaborate the researcher had captured the multiple issues affecting their lives and 
livelihood and made no modifications to it.  
As Figure 7.9 shows, the multiple issues identified interact in a complex, non-linear way to 
influence households’ access to and level of assets, how severely each stressor would be felt, 
and ultimately, vulnerability level. Two key impact pathways – the marine and lagoon 
pathways – are highlighted to summarise the complex interactions shown in Figure 7.9. For the 
marine pathways, it could be seen that the major contributing factors to fewer fish catches 
(climatic and external fisheries factors) are not located within the communities. Some local 
infrastructural factors (bad roads and no vehicles) play secondary roles in exacerbating 
economic hardship. However, these are challenges that cannot be directly addressed by the 
communities themselves. Climate change is a global challenge that requires global action over 
decadal periods to mitigate, while infrastructural issues are local government development 
problems that are the remit of the Municipal Assembly. From the community point of view, 
these are distant factors that they cannot directly control.  Encouraged by a weakening 
indigenous lagoon management system (local social factor) and challenges in institutional 
functions (institutional factors), fewer fish catches from the sea results in increased pressure on 
the lagoons for fishing, often with illegal fishing nets, as the only alternative livelihood source 
for many. Increased fishing pressure on the lagoon as well as climate and environmental change 
processes affecting the Muni lagoon’s connectivity with the ocean (Davies-Vollum et al., 2018) 
together impact the physicochemical and biological quality of the lagoon, leading to reduced 
catches from the lagoon also, and a worsening of livelihood conditions or economic factors. 
This is the lagoon impact pathway. Here also, the only reasonable cause of action is some form 
 
 
26 A third fieldwork which would have involved another validation meeting in Woarabeba could not be arranged 
because of travel restriction from the COVID-19 pandemic. 
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of restrain on lagoon fishing, which would easily be seen by many community members as a 
problem rather than a solution. In the next Chapter, the interactive model (Figure 7.9) is 
revisited with emphasis on how the factors identified constitute barriers to specific adaptation 
strategies enacted by the communities.  
Analysis of Figure 7.9 shows that there are three key spaces where actions can be taken in the 
short and medium-term to make the beach seine fishing livelihood sustainable and improve 
resilience to climate change. These are the external fisheries space, the infrastructural factors 
space, and the economic factors space. This is supported by the fact that stressors from these 
three spaces were ranked of high importance in the risk maps. Any action(s) within or outside 
these three spaces that do(es) not promise a short, or at worst, a medium-term improvement in 
the fishing livelihood of the communities is likely to be met with apathy and low patronage.  
 
7.4 Implications for Livelihood and Adaptation Planning 
 
The key subject that this Chapter seeks to respond to, is the relative importance of climate 
change in the context of other multiple stressors faced by the beach seine fishing communities. 
This contributes to a wider scholarly discussion on the need to understand where climate 
change fits in the constellation of forces that shape the vulnerability context for rural natural 
resource-dependent livelihoods (Smith et al., 2000; Tschakert, 2007; Nyantakyi-Frimpong and 
Bezner-Kerr, 2015, MucCubbin et al., 2015; Malakar et al., 2018; Freduah et al., 2019). The 
subject of the relative importance of climate change in the context of multiple stressors is a 
critical one because, as several authors (e.g., Bardsley and Wiseman, 2012; Gaillard, 2012; 
Nyantakyi-Frimpong and Bezner-Kerr, 2015) have argued, much concern for climate change 
could lead to solutions that prove maladaptive when the climate change problem is not 
appropriately contextualised. Bardsley and Wiseman (2012) in particular, observe that a failure 
to consider climate change in the context of multiple stressors would lead to actions or proposed 
solutions that are socially unjust. That is, societies that perhaps should have been prioritised 
for certain interventions may be missed. In essence, adaptation needs are better understood 
when climate change impacts are understood in the context of multiple climatic and non-
climatic stressors (Freduah et al., 2019). Furthermore, Smith et al., (2000) argues that 
interventions that would be considered just, relevant and effective must respond to the 
perspective of the target population as to what are their priority stressors. Previous studies from 
agrarian communities (Tschakert, 2007; Nyantakyi-Frimpong and Bezner-Kerr, 2015), from 
Small Island Developing States (SIDs) communities (MucCubbin et al., 2015), and from urban 
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fishing communities (Malakar et al., 2018) have all pointed to the notion that climate change-
related stressors are of relatively less importance to natural resource-dependent communities 
in the face of multiple socioeconomic stressors. However, as the finding of this study 
demonstrates, climate change and its impacts (fewer catches and storms) are, no doubt, of high 
importance to the fishing communities. That is, these are problems that they are very worried 
about because of their direct impacts on their only source of income. Bunce et al., (2010) in a 
similar study of rural fishing communities in Tanzania and Mozambique reached a similar 
conclusion as climate change/variability was ranked very highly in each of the fishing 
communities they studied. This highlights the crucial importance of context, as argued by 
Bradsley and Wiseman (2012), in differentiating peoples’ lived experiences of climate impacts 
and hence, their perception of the importance of climatic stressors. This is demonstrated 
furthermore by the fact that, although the two study communities have several similarities 
(Table 5.1), and, at least, a loose relationship between climate change and severity perception 
has been discovered (Figure 7.8), yet, place-based differences had resulted in differences in the 
perceived severity of stressors from the major to the minor fishing seasons. 
Apart from stressor importance, the findings also show that climate change impacts are not 
necessarily the most severely felt stressors in the fishing communities, especially in the minor 
fishing seasons. Among the several studies that have addressed the question of multiple 
stressors on rural livelihoods (Smith et al., 2000; O’Brien et al., 2004; Tschakert, 2007; Bunce 
et al., 2010; Nyantakyi-Frimpong and Bezner-Kerr, 2015, MucCubbin et al., 2015; Malakar et 
al., 2018; Freduah et al., 2019), very few (e.g., Tschakert, 2007; Nyantakyi-Frimpong and 
Bezner-Kerr, 2015) have considered relative importance and severity at the same time, and 
both studies were in rural agrarian communities. To the best of the knowledge of the researcher, 
therefore, this study is perhaps the first to compare the importance and severity of multiple 
livelihood stressors for rural coastal fishing communities. The results however agree with the 
previous studies from agrarian contexts, viz, climate change-related impacts were not the most 
severely felt stressors (Tschakert, 2007; Nyantakyi-Frimpong and Bezner-Kerr, 2015). If 
asking two different questions (importance and severity) about the same stressor showed an 
inverse perspective of the same stressor, then perhaps it is important to consider, firstly, 
whether we are asking the right questions, and secondly, whether there is any leverage in the 
insights gained for improved resource governance and adaption planning. After a reflexive 
comparison of the methodology of this study and similar studies (Tschakert, 2007; Bunce et 
al., 2010; Nyantakyi-Frimpong and Bezner-Kerr, 2015) it appears that interviewees’ responses 
to importance ranking are subconsciously determined by their perceived direct impacts of 
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stressors on their livelihoods’ productivity and incomes, while responses to severity ranking 
are subconsciously determined by a consideration of their lives in general. Thus, for example, 
in Tschakert (2007) and Nyantakyi-Frimpong and Bezner-Kerr (2015) where farming 
communities were studied, climate change is ranked low in importance and severity, because 
low/erratic rainfall and yields could be mitigated to some extent by irrigation and soil 
fertilization or use of improved varieties. Thus, the perceived impact of poor soils, seed failure, 
and land security, as shown, for example, by Nyantakyi-Frimpong and Bezner-Kerr (2015), are 
together with other non-climatic stressors ranked above climate change-related impacts in both 
importance and severity. However, in rural fishing communities, like in this study and Bunce 
et al., (2010) where climate change could lead to low fish catches or lost income due to lost 
fishing days and/or equipment due to storminess, or lost income due to erratic rains destroying 
fish laid out for drying, climate change is ranked highly in importance. But in terms of severity 
(connected to their lives in general), other non-climatic stressors are ranked above climate 
change-related ones. Therefore, (i) in keeping with the sustainable livelihoods approach, (ii) in 
response to the increasing calls to appropriately contextualise climate impact studies, and (iii) 
as far as the ranking methods for studying multiple natural resource-dependent livelihood 
stressors are concerned, it is essential to move away from focusing on relative importance 
alone, to the inclusion of relative severity for a holistic and more contextualised understanding 
of multiple stressors.  
In light of the foregoing, the fishing communities’ perceived high relative importance of 
climate change-related stressors could be used to drive political arguments at the national or 
even international levels on the need for continued commitment to climate change mitigation, 
and to lobby for budgetary allocations for adaption planning and implementation in fishing 
communities. Then, knowledge of the perceived relative severity of multiple stressors could be 
used to prioritise places and interventions for equitable and socially just adaptation action. In 
so doing, this study’s finding that the severities of social and economic needs are likely to 
increase with livelihood prosperity would be found instrumental. To improve the economic 
profitability of a livelihood, or even, to provide a more economically viable livelihood, say 
aquaculture, may improve only a small portion (financial asset) of the livelihood platform 
within the sustainable livelihoods concept. Profitable or economically viable livelihoods must 
not be confused with sustainable livelihoods. Indeed, better incomes could increase financial 
assets which would offer households more asset convertibility options (Badjeck et al., 2010). 
However, it has been shown that increased adaptive capacity does not necessarily lead to 
improved adaptation, and also that households do not necessarily convert their financial assets 
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into other capital assets in order to improve their adaptive capacity (Adger et al., 2004; Bunce 
et al., 2010). Moreover, it is evident from the SLA (Figure 2.2) and Figure 7.9, that there are 
multiple factors at several scales that can undo any financial gains made or become barriers to 
their conversion to other livelihood assets (Adger et al., 2009; Moser and Ekstrom, 2010; 
Charlse, 2012; Islam, 2014). In that regard, knowledge of the relative severity of stressors 
would serve as a good guidance in directing adaption funds into actions that would make short 
term impacts by relieving fishing communities of the stressors that impinge most severely on 
their lives, while at the same time, providing an enabling socio-economic context within which 
their fishing livelihood or any other livelihood can thrive though stressed by climate change. 
That is the main idea of a sustainable livelihood – a livelihood that can thrive in or recover 
from stresses and shocks and maintain or enhance its capabilities and assets both now and in 
the future, while not undermining natural resource base (Chambers and Conway, 1991; Carney, 
1998; Scoones, 1998; Ashley and Carney, 1999). By using relative importance insights to 
support political arguments for securing adaptation funds, and using relative severity insights 
to prioritise socioeconomic issues to be addressed within the local communities, research 
would be making practical contributions to calls to use climate change as a platform to address 
wider societal problems (Smith and Wandel, 2006; Gaillard, 2012; MuCubbin et al., 2015; 
Freduah et al., 2019), and to link adaption with development (Bunce et al., 2010; Moore, 2010; 
Davies-Vollum et al., 2021). This would ultimately mitigate vulnerability because, 
vulnerability is shaped, not by exposure to climatic hazards alone, but also, and perhaps more 
importantly, by social and economic processes (Adger, 1999; O’Brien et al., 2007; Kates et al., 
2012; Thomas et al., 2019). The practical implications of these findings for governance and 
management in the fishing communities are discussed in detail in Chapter 9. But, before then, 
the next chapter analyses the historical and current autonomous adaption strategies that are 
being used by the fishing communities to mitigate the impacts of the multiple stressors 
discussed in this chapter on their lives and livelihood.  
 
7.5 Conclusion and Contribution to Knowledge 
 
In this Chapter, the relative importance and severity of climate change in the context of multiple 
socioeconomic stressors in the fishing communities were explored. The findings suggest that 
climate change-related stressors are of high importance to the fishing communities due to the 
direct impacts they have on their fishing livelihood and incomes. However, socioeconomic 
stressors are more severely felt than climate change-related stressors. It is argued that these 
184 
 
insights provide important arguments in the lobby for national budgetary allocation for climate 
change adaption and strategy for prioritising both places and actions during adaptation 
planning. Based on seasonal changes in the perceived severity of livelihood stressors, at least, 
a loose relationship between the level of climate change impact and stressor severity level has 
been discovered. It was theorised that high climate change impact adversely affects the fishing 
season (lower fish catches and incomes), which results in reduced perceived severity of 
socioeconomic stressors. This is entirely based on findings from the two study communities 
and could be critiqued, tested, or expanded upon by further studies to enhance social learning 
of climate change impacts. The findings also show that the multiple climatic and non-climatic 
stressors on the lives and livelihoods of the fishing communities interact in a complex way. 
However, the complexity could be summarised in two main impact pathways (the marine and 
lagoon pathways). Based on this, three key intervention spaces are identified for the 
implementation of actions that would have short to medium-term effects in vulnerability 
reduction and improved livelihood sustainability. These are discussed further in Chapter 9. 
Several contributions are made to ongoing social learning about the interaction of climatic and 
non-climatic stressors, and to understanding climate change impacts in a more contextualised 
way: 
1. The study highlights the need to go beyond the question of climate change importance 
to the inclusion of perceived severity. This gives more nuanced insights and greater 
opportunity for improved adaptation decision-making. 
  
2. The study emphasises the importance of livelihood differences in people’s perception 
of the importance of climate change relative to other non-climatic stressors they face. 
People who can perceive a direct impact of climate change stressors on their 
livelihood’s productivity and/or daily incomes are likely to consider climate change of 
high importance. 
 
3. A loose relationship between the level of climate change impact and level of severity 
perception has been proposed. This is based on findings from the two study 
communities and can criticised, tested, or expanded to improve contextual 
understanding of climate change impacts in fishing communities. 
 
4. Finally, in terms of the risk mapping methodology adopted, the study improves the 
method by introducing a temporal dimension (major and minor seasons) to the risk 
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maps. This allows for the application of inferential statistics to the data for further 
insights. It could even be improved further by considering, not only severity ratings in 






CHAPTER 8: ADAPTIVE CAPABILITIES, ADAPTATION STRATEGIES, AND 
GOVERNANCE PROCESSES 
 
8.0 Introduction  
 
In the preceding Chapter, risk maps were used to portray the array of stressors that impact the 
lives and livelihood of the fishing communities, and also to investigate the relative importance 
and severity of climate change impacts to other socioeconomic stressors. By demonstrating 
that climate change was of high concern but not the most severely felt stressor, contributions 
were made to improve understanding of the vulnerability context of beach seine fishing 
livelihood. All the four preceding chapters have focused on enhancing understanding of the 
processes that shape vulnerability to climate change in rural coastal fishing communities, as 
well as, how lives and livelihood are impacted. The remaining Chapters explore current and 
potential actions within and outside the communities that are aimed at improving adaptive 
capacity and resilience. This Chapter begins this by analysing the adaptive capabilities of 
gender and economic class disaggregated household groups. Household adaptive capacity was 
assessed by the capital assets component of the Sustainable Livelihoods Approach (Appendix 
L). By focusing only on the capital assets that showed a significant difference (i.e., p-value < 
.05), patterns of capital asset distribution and gaps in asset possession are highlighted. The 
practical relevance of the findings for equitable household-level adaptation planning are 
discussed. Secondly, the various livelihood/adaptation strategies enacted by households to 
mitigate their vulnerabilities are also discussed. Thirdly, the schematised complex interaction 
of stressors (Figure 7.9) presented in Chapter 7 is revisited to identify the factors that constitute 
barriers/limitations to the adaptation strategies enacted by the communities. Lastly, focusing 
on the implementation of the Ramsar policy for the MPRS near Akosua Village, the 
perspectives of the community and other stakeholders are used as a lens to critically examine 
some current management processes including governance structure, participatory processes, 
and alternative livelihoods introduction.   
 
8.1 Economic Class and Gender-Differentiated Adaptive Capacities  
 
It was noted earlier in Chapter 3 that, one of the unique features of the social structure of both 
study communities is the economic classification of households. This economic classification 
is created by the hierarchical distribution of incomes within each fishing crew or company. It 
was also noted that this classification system plays an important role in the politics of the 
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operation of the various crew/companies, and also responsible for power asymmetries that 
affect the distribution of livelihood assets. Here, further analyses are conducted in each 
community to identify which assets are possessed in significantly different quantities amongst 
the various economically classified household groups.  
Firstly, in Woarabeba, the results show that there is a significant difference in the distribution 
of income (financial asset) along the economic class hierarchy (Figure 8.1). This difference is 
more pronounced in good seasons, where net owner assistants and boat crew, who are at the top 
of the hierarchy, earn significantly higher than all others. 
 
Figure 8. 1 Differences in capital assets amongst economically classified household groups in 
Woarabeba (“Other occupation” excluded for clarity). 
 
In the bad season, although there is a general reduction in incomes for all households, net owner 
assistants (at the very top) earn significantly higher incomes than all other households involved 
in the fishing livelihood27. This superficially suggests a situation of increased income equality. 
However, as discussed in Chapter 6, the Lorenz curves of income distribution for the 
community (Figure 5.5) shows that, income inequality is increased in the bad season (Gini 
coefficient = 0.33 [GS]; 0.45 [BS]). This suggests that not only are household incomes reduced, 
but also, the income gap between the rich and poor is widened. This was attributed in Chapter 
6 to the power asymmetry that characterises the politics of the beach seine model in Woarabeba 
(the annual contract model). Two key characteristics of this operation model are briefly restated 
 
 
27 The results show that households of “other occupation” earn similar levels of income as net owner assistants 




















(Livestock; landed property) 
(Sea/lagoon nets; boats; state 
of nets & boats; kilns) 
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to facilitate reflection over its contribution to the significant differentiation of net owner 
assistants’ incomes, compared to that of the other economic classes. One important feature of 
the annual contract model is that the workers have no idea how much profit the company makes 
at the end of the year. They are only guaranteed income advances if they need it, and their share 
of the annual profit, less the total advances they have taken.  
Secondly, in terms of fish sales, the net owner assistants give about 60% of the fish caught daily 
on credit to fishmongers with whom they have long-term trading relationships, based on an 
agreed cost price. It then becomes the responsibility of these fishmongers to process and sell 
the fish and return the agreed cost price to the net owner assistant. It is obvious from the 
foregoing details that the net owners and/or their assistants wield an enormous amount of power 
in the communities. They directly (through profit sharing) and indirectly (through negotiating 
cost price with fishmongers) have unilateral control over the flow of cash incomes within the 
community’s micro-economy since the majority of the households have no alternative or 
supplementary livelihoods. Because fishing incomes are, in most cases, the only means by 
which households within the community acquire other capital assets (e.g. education, land, 
health insurance, fishing gears, learning a new trade), it is clear that cash income inequality acts 
as the source of broader inequality in adaptive capacities in the community. Addressing the root 
causes of income inequality would therefore be an important issue to consider or address in the 
design of adaption interventions. This is crucial because fishing seasons have become 
perennially bad, according to the community, and income distribution is likely to be 
increasingly skewed to the disadvantage of women (fishmongers) and other households in lower 
economic ranks. 
It is commonly assumed that income, which is the major element of financial capital, is 
positively correlated with other capital assets (Hussein and Nelson 1998; Antwi-Agyei et al., 
2013). That is, households with relatively higher income levels have, or are more able to readily 
acquire bundles of other capital assets. For example, it has been shown that the uptake of health 
insurance (human capital) in Ghanaian rural communities is positively correlated with income 
levels (Sarpong et al., 2010; Jehu-Appiah et al., 2011; Boateng and Awunyor-Vitor, 2013). 
Based on that, it is expected that net owner assistants possess significantly higher levels of each 
of the other assets shown in Figure 8.1. However, that is not entirely the case. The results show 
that the only asset that they possess in significantly higher quantities than all the other 
households is physical capital (fishing boats, nets, and fishing smoking kilns). It is 
understandable that more physical capital is correlated with higher incomes because physical 
assets like sea/lagoon fishing gears guarantee control over sales and incomes. But a question 
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needs to be asked as to why higher incomes do not necessarily lead to significantly higher levels 
of, at least, a few other assets. Based on the findings presented in previous Chapters, the results 
suggest that this might be due to limitations within the socioeconomic context of the 
communities which possibly homogenises lifestyle choices and intra-household decisions. For 
example, while differences were observed in household income levels, no differences were 
observed in other components of financial capital (bank savings, use of credit union, 
investment) which are based on HHHs’ personal choices. Notwithstanding, it can be observed 
furthermore from Figure 8.1, that boat crews, who are the second economic class possess the 
lowest bundles of the other assets, except income in GS. Some latent factor(s) ought to be 
responsible for capital asset gaps between net own assistants and boat crew households. Thus, 
further analyses of the demographic features of each economic class were carried out.  
Table 8. 1 Demographic characteristics of economically classified HHHs in Woarabeba  












Mean age of HHH (yrs.) 34 45 46 49 47 60 
Mean experience (yrs.) 19 31 28 29 20 43 
Mean number of children 3 7 1 2 3 2 
No/only primary 
Education (%) 
30.0 - - 7.7 - 50.0 
 
The results (Table 8.1) suggest that differences in household demographics may be responsible 
for the disconnect between higher incomes and other capital assets, particularly for boat crews’ 
households. As shown in Table 8.1, boat crew (second in economic class ranking) are the 
youngest household heads and thus, are the least experienced (in terms of years) in the fishing 
livelihood. Also, they have the second-highest number of household members that currently 
have no, or only primary education (Human capitals). Again, being the youngest, and natural 
risk-takers, many of them also compromise on taking health insurance. This is supported by 
evidence from similar fishing communities along the same coastline (Alesane and Anang, 
2018), although religion and education status have been observed to be more significant 
determinants of health insurance uptake (Jehu-Appiah et al., 2011). However, the results 
confirm that significantly higher incomes are not necessarily being converted to significantly 




Figure 8. 2 Differences in the distribution of capital assets amongst economically classified 
household groups in Akosua Village (“Other occupation” excluded for clarity). 
 
In Akosua Village, much like Woarabeba, net owners and boat crew earn significantly higher 
incomes in the GS than all other households (Figure 8.2). In the BS, this income gap is reduced. 
In Akosua Village also, only the household income component of financial capital differed 
significantly. The others (bank savings, use of credit union, investment) did not. This 
consolidates observations made in Woarabeba, that intra-household financial choices are 
possibly homogenised by limiting socioeconomic conditions, which then becomes a 
characteristic lifestyle in the communities. Management approach (willingness to change 
livelihood, innovation, and involvement in alternative livelihood) also differed significantly 
between some households. Households that are directly involved in fishing activities (Net 
owners, boat crew, net draggers) indicated a higher willingness to try new things and/or to 
change their livelihood if there was the opportunity to do so. This is an important finding 
because previous studies have suggested, that small-scale fisherfolk take much pride in their 
livelihood and are generally not willing to change even when presented with worst-case 
scenarios of future fish catches (Nunoo and Asiedu, 2014; Johnson et al., 2018; Silas et al., 
2020; Quartey, 2020). Fishmongers and especially petty traders, both of whom are 
predominantly women indicated less willingness to change livelihood. In terms of social capital, 
both petty traders and net dragger who are at the bottom of the economic class hierarchy had 
significantly less social capital than other households. This is likely because of the multiple 
intra-community conflicts, resulting in low levels of trust, especially amongst net draggers. 





























In terms of gender disaggregation, the pattern of asset distribution amongst male and female 
HHHs showed both similarities and differences between both communities (Figure 8.3A&B). 
The results show that in Woarabeba, male-headed households had significantly higher incomes 
in good and bad seasons (Figure 8.3A). However, due to the relatively lower effect of declining 
catches on fishmongers’ incomes in Akosua Village (discussed in Chapter 4), female HHHs 
appeared to have relatively higher incomes in the bad season (Figure 8.3B). Also, similar to 
Akosua Village male HHHs, had higher levels of willingness to try new things or change their 
livelihood (management approach). Conversely, Female HHHs had been in their trade longer 
(years of experience) than males.  
  
Figure 8. 3 Differences in the distribution of capital assets amongst gender-disaggregated 
household heads in (A) Woarabeba (B) Akosua Village. 
 












































































Figure 8. 4 Differences in the distribution of capital assets amongst vulnerability group 














Figure 8. 5 Differences in the distribution of capital assets amongst vulnerability group 
disaggregated household in Akosua Village during (A) good and (B) bad fishing seasons. 
 
Gender and economic class disaggregation provided useful insights into patterns and gaps in 
the distribution of adaptive capabilities. Notwithstanding, it was noted at the end of Chapter 4, 
that vulnerability-level grouping of households offered greater insight into household 
differentiation. This is because vulnerability groups included households of all gender and 
economic class sub-categories, and their proportions in each group changed between good and 
bad seasons (Table 4.5).  Thus, further analyses were conducted to observe the pattern of capital 
asset distribution between low, moderate, and high vulnerability households in good and bad 
seasons. In Woarabeba, the results show that the households in the lowest vulnerability group 
are not the households with the highest mean monthly incomes in the good season, and the 
pattern remains the same in the bad season (Figure 8.4). Rather, households earning the highest 
monthly incomes were in the moderate and high vulnerability groups. This further corroborates 
observations made from the analyses of economic class disaggregated households that the 
wealthiest households (in terms of monthly incomes) did not possess the highest levels of other 
capital assets. In Akosua Village (Figure 8.5), the pattern was more consistent with the theory 
that households with higher levels of capital assets and thus adaptive capacity would be less 
vulnerable. In both good and bad fishing seasons, the low vulnerability households were those 
that had significantly higher levels of assets, particularly financial, natural, and physical or 
human assets (Figure 8.5). As shown in Table 4.5 in Chapter 4, the majority of these households 







































         Table 8. 2 Compilations of Autonomous adaptation strategies to key stressors of fishing livelihood in Woarabeba and Akosua Village  




• Use of sandbags and rubbish to form defence barriers 
• Change of building materials (from wood and thatch to cement-
blocks and galvanised roofing sheets) 
• Sea-ward relocation of buildings 
• Sale of wet fish to poultry farmers at lower prices  
• Extended major fishing season 
 
 
• Prohibition of building of cement block 




Intensification strategies  
• Going further and spending longer times at sea 
• Increased frequency of fishing in lagoons 
 
Experimentation strategy 
• Varying the hours within the day when fishing expeditions are 
made 
• Weekly spatial schedule of crews’ fishing expeditions 
 
Extensification strategies 
• Going further out into the sea  
• Fishing in neighbouring coastal communities during taboo days 
in own community  
• Temporary migration to coastal fishing communities in 
neighbouring countries (e.g., Cote D’Ivoire) 
 
Diversification/Occupational mobility strategies 
• Taking wage labour jobs during minor seasons 
• Adding supplementary livelihoods like livestock rearing 
 
 
• Clashes with encroaching trawlers 
• Low rainfall, monitoring by EMA 














• Not always available 
• Conflicts with fish mongers, land tenure 




• Sand winning (extraction) 
• Planting, harvesting, and sale of coconut fruits 
 
Storage strategies 
• Preservation of fish for sale in lean seasons and/or to sell in new 
and profitable markets 
• Reducing household expenditure in order to save money 
• Borrowing from money lenders  
• Remittances  
 
 
• Prohibition by EMA  
• Resource-use conflicts  
 
 
• Short shelf life of dried fish; use of 









• Preceding trawlers or waiting a long while after they have gone 
 




8.3 Autonomous Adaptation Strategies 
 
A number of adaptive strategies were discovered in both communities. Some were noticed by 
observations while others were reported by respondents in household surveys, focus group 
discussions, or key informant interviews. A summary of all the discovered adaption strategies 
enacted by both communities is presented in Table 8.2. 
i. Physical (storms, floods, and SLR) 
Against floods, some households gather sandbags around the base of their homes. This was 
observed in houses that were situated nearer the lagoons. In Akosua Village, a village elder 
reported in a key informant interview that the community had in the past dumped rubbish at 
the part of the lagoon banks nearest to the community to serve as a barrier against floodwaters. 
In the recent flooding incidence in Woarabeba, many households near the lagoon were 
destroyed. Some of such households had moved in to stay with relatives within the community 
or had begun to construct new buildings further away from the lagoon but towards the sea. 
Wealthier households had begun to build new houses with more durable materials like wood 
or cement blocks for walls, and galvanised sheets for roofing. Women whose drying fish were 
destroyed due to sudden, unpredicted rainfall resort to selling the wet fishes to poultry farmers 
at lower prices to mitigate their losses. In Akosua Village, it was discovered during the seasonal 
calendar exercise that the major fishing season, which traditionally lasted from August to April, 
has been extended by some fishing crews from July to May of the following year. This is in 
response to the erratic rainfall pattern which causes generally lesser rainfall in the major rainy 
season. Thus, some crews take advantage and risk of fishing a bit more during the major rainy 
season. For sudden rainstorms while at sea, it was reported that they were at the mercy of the 







Figure 8. 6 (A) New houses under construction in Woarabeba (A) with mangrove poles away from the 




ii. Reducing fish catches  
Several strategies were identified as adaptations to dwindling fish catches. These are classified 
using appropriate adaptation typologies (Table 8.2). In both communities, it was commonly 
reported that fishing crews respond to dwindling fish catches by going much further out at sea 
than before. One respondent recalled: 
“In the past, when we cast just one to two ropes [about 180 – 365 m], we used to catch 
a lot of fish. But these days, we go even up to 7 ropes [about 1.3 km]” 
(Respondent/informal conversation/AV/Dec/2018). 
This means that they spend longer times at sea, and also spend more time and effort to drag 
the nets to the shore. According to Béné (2006), this is the most common adaptation strategy 
adopted by SSF communities. It was also reported that many people resort to fishing in the 
lagoon, often with illegal nets (seine and/or mosquito nets) for supplemental incomes. These 
are intensification strategies which, unfortunately, tend to overexploit the fisheries resources 
in both marine and inland waters. It was also observed that fishing crews varied the times that 
they go out fishing. According to one respondent, their chance of getting a big catch is entirely 
due to luck. Since they do not know where and when the fishes are available, they randomly 
vary the time they go out fishing and hope that they will be lucky on some occasions. In 
Woarabeba, one net owner described a unique, local strategy that was not observed in Akosua 
Village. According to him, in the recent past, there were scuffles amongst the various crews 
about who to set out to sea first. This is because there was a particular part of their fishing 
range where big catches were usually made, and every crew wanted to be the first to get there. 
To resolve the situation, the Chief, together with the net owners made a launching schedule 
that is strictly followed now to give everyone a fair chance of trying their luck in that spot. 
At the very least, the ability to self-organise to resolve the conflict in an amicable way is 
evidence of the advantage of traditional leadership and higher social capital in Woarabeba 
compared to Akosua Village. In the face of reducing catches and incomes, the net owners in 
Woarabeba had also adopted a new strategy aimed at retaining their boat crew. This strategy 
is locally known as “one-one.” On each fishing day, the net owner assistant chooses 4 – 5 
crew members to oversee the distribution and sale of the fish caught. But before the sale of 
the fish, the chosen crew members have the privilege of selecting, in turns, the biggest fish 
for their wives or to sell personally. Although, fishmongers complained that this strategy 
leaves only the small and low-priced fishes for them to buy, one net owner revealed: 
“It is that one-one thing that has kept this fishing livelihood here. Else, all the boys 
would have left a long time ago” (net owner/informal conversation/WBB/Jan/2020). 
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It was also observed in both communities that during taboo days (no fishing days), some 
crews moved into the fishing range of other nearby communities in order to continue fishing. 
One net owner explained that they had to pay royalties in cash or kind to the Chiefs of those 
villages in order for them to be allowed to fish there. However, this strategy helps them to 
increase their weekly earnings. On one such day, one of the crews returned with a big catch 
which created a scene of jubilation about what appeared to be a rare occasion (Figure 8.7). In 
Woarabeba, it was also noted during household surveys that some members of the 
communities had been or just returned from Cote D’Ivoire, where they had gone fishing in 
similar coastal communities to get foreign currency (CFA) for remittance. Those who were 
interviewed indicated that they had returned because the exchange rate between the CFA and 







Figure 8. 7 (A) An unusual scene on a taboo day in Woarabeba (7/01/20) with a big fish catch 
from a nearby community (B) sample of the fishes caught (Pictures taken by researcher, 
January 2020). 
Some diversification strategies were also identified. In Akosua Village, some respondents 
indicated that they turned to the University of Education, Winneba (Figure 3.1) to seek wage 
labour jobs like cleaning, weeding, and other landscaping work. Others offer to work as 
labourers for building contractors. These jobs were not always available and so were engaged 
in as occasional means of supplementary income, especially in the minor fishing seasons. 
Small-scale commercial rearing of livestock (mainly, goats and pigs) in a free-range system 
was practiced by households. However, this was commonly reported by fishmongers as a 
nuisance to their fish processing activities. Sanding winning (extraction of sand from beach 
areas) was also observed in Akosua Village. Although, this is an illegal activity, some members 
of the community engaged in small-scale sand winning (within the confines of their home 
compound, fenced-off from view) with which they make cement building blocks for sale. Other 
households that could demonstrate or negotiate ownership over coconut trees engaged in mass 




major cities across Ghana in recent years (Amponsah, 2012), ownership of coconut trees has 
become valuable. This is because the price of coconut fruits has been increasing rapidly since 
2007. It was sold for as low as GHS 0.20 ($ 0.03) in 2007 (Amponsah, 2012). Currently, one 
coconut fruit is sold for between GHS 2.00 – 2.50 (about $ 0.50) in major cities in Ghana. In 
Akosua Village, it was reported that ownership rights over some coconut trees within the 
community are currently being contested. 
 
Figure 8. 8 Harvested coconut fruits in the house of Akosua Village net owner awaiting 
collection for sale (Picture taken by researcher, January 2019). 
 
Households were also observed to adopt storage strategies. This includes the drying of fish by 
women for storage. Although women commonly dried their fish to sell as soon as possible, 
others indicated that when they get the fish in large quantities, they purposely keep back some 
of the dried fish for sale during the minor seasons. However, they had noted in recent times 
that the dried fish discolour when they are kept for long. According to one woman, they suspect 
that it is due to the fishermen using chemicals to catch the fish. Another strategy commonly 
mentioned was the reduction of household expenditure during the major season in order to save 
up enough towards the minor season, or for periods when catches or fish sales are poor. Others, 
mostly boat crew, resorted to borrowing from their net owners.  
 
iii. Encroachment of industrial trawlers into the artisanal fishing zone 
Lastly, it was noted in Chapter 7 that the communities perceive the activities of trawlers to be 
having a negative impact on their fishing activities. Because fishing crews were now going 
further out at sea, and trawlers are also encroaching the Inshore Exclusive Zone (IEZ), violent 
clashes have ensued in the past. To avoid clashes and improve chances of getting decent 
catches, it was revealed during men focus group discussions that, fishing crews usually tried 
to, either precede the trawlers or waited a long while after they had disappeared from sight 
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before launching out. Like the varying of fishing expedition times, this strategy is purely a trial-
and-error strategy that does not guarantee the landing of big fish catches.  
Table 8. 3 Evolution of adaptation strategies in Akosua Village 
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Daily wage model 
Extensification  
Migration  
*Rectangular waist-high mud structures with a grill on top. Fishes are spread over the grill and fire is set under 
the kiln to smoke the fishes. 
Analysis of the historical development of Akosua Village shows that the adaptation strategies 
identified and described have evolved over time. The strategies outlined have evolved (Table 
8.3) with changes in the socio-ecological environment of the community since their initial 
settlement. The ancestors of Akosua Village migrated annually from the Volta Region to 
Winneba (Figure 3.1) to fish during the major fishing season. They returned to the Volta Region 
after the fishing season, and so did not build any permanent structures in the land. That also 
meant that they concentrated on fishing from the sea. With time, they began to settle in the 
current location, and only returned for their annual traditional festival which takes place in 
November. This meant that lagoon fishing was used as a supplementary livelihood during the 
minor fishing seasons (major raining season). Rainfall in historical minor seasons must have 
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been much heavier, as reported by the community, which would have made lagoon fishing 
quite profitable. As rainfall patterns became more erratic in recent decades, more net owners 
entered the community. Increased fishing pressure together with climate-induced changes in 
the marine environment reduced catch per unit effort. The community was given a local 
government representation in the Winneba Municipality, which increase the ability to engage 
in political processes for development. Most of the infrastructural development in the 
community had taken place during that period. Also, during this time, outboard motors became 
common, and crews could reach beyond what was their usual range. However, the dwindling 
of catches drove community members to exploit the economic value in other natural resources 
(coconut trees and sand) around them, which generated competition and conflicts with other 
stakeholders to the detriment of social capital. The rapid development of rural banks and micro-
credit schemes also provided banking and investment services for the unbanked within the 
community. As of the time this study was conducted, several scandals in the rural banking and 
micro-credits schemes had destroyed trust in the banking system, eroding confidence in 
banking and financial investment. Reducing workforce and catches had also resulted in the 
reduction of seine net sizes and the retirement of some. This has resulted in the more intensive 
exploitation of all available natural resources (even sand), and more willingness on the part of 
men to either diversify or change livelihood. The trajectory of adaptation strategies that have 
been traced shows that the predominant strategy in the community is intensive exploitation of 
common property resources. The fishing livelihood is a highly specialised livelihood activity 
(Béné 2006; Johnson and Chuenpagdee, 2016), and this is partly responsible for the limited 
capacity to diversify beyond the exploitation of the coastal resources. Planned adaptations are 
therefore needed to support transitions to other livelihood options. 
 
8.4 Barriers and Limitations to Autonomous Livelihood Adaptations Strategies  
 
In terms of SLA, the goal for the enactment of livelihood strategies is to achieve some specific 
livelihood outcomes or wellbeing goals (Ashley and Carney, 1999; DFID, 1999; Serrat, 2017). 
From the wellbeing activities undertaken during FGDs, the predominant livelihood outcomes 
or wellbeing goals for both study communities are, the security of regular income, ability to 
remit dependent relatives, possession of bank savings or business capital (for women), and net 
ownership (for men), ability to build a concrete block house, and good health or ability to afford 
health care (Figure 8.9). Besides, the multiple factors that constitute stressors to their fishing 
livelihood, their adaption mechanisms aimed at achieving those wellbeing goals are also 
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constrained by several barriers and limitations. Moser and Ekstrom (2010) and Biesbroek et 
al., (2013) have shown that the factors that constitute barriers and limitations to adaptation 
efforts arise from the actors, the context, and the nature of the specific system under 
consideration. Thus, to explore the barriers and limitations to the various strategies detailed 
above, they were considered in the same space as the multiple stressors affecting the 
communities’ fishing livelihood. This facilitated the mapping of specific stressors to adaptation 
strategies (Figure 8.9). In effect, it was assumed that the factors which constitute barriers to the 
adaptation strategies being enacted in the communities are contained in, but not limited, to the 
already existing mix of livelihood stressors and their complex interactions. The advantage of 
this approach was that it allowed a multi-scaler tracing of the sources of adaptation barriers. 
The first set of barriers are inherent in the operational capacity of the fishing crew. As noted 
earlier in section 8.3, the main strategy adopted to sustain the fishing livelihood is going further 
out at sea. For beach seine fishing, the most apparent limitations to this strategy are crew size 
and the total length of dragging ropes possessed. The farther fishing crews want to reach, the 
longer the ropes needed, the longer the amount of time needed for the day’s work, and the 
larger the crew size needed to drag the net to the shore. This invariably means, more production 
cost, and less income for existing crews, for each additional crew member hired. Thus, although 
crews desire to reach farther out at sea, which does not necessarily guarantee a big catch, they 
are limited to a fishing range that they feel are overexploited. Besides these, going farther out 
at sea is more hazardous, risks avoidable confrontation with illegally intruding trawlers, and 
the exertion of efforts in areas that have been disturbed by the movement of those trawlers. The 
next important set of barriers are those that limit livelihood diversification. As needful as 
livelihood diversification is for these communities due to the impacts of multiple stressors on 
their fishing livelihood, efforts to diversify are constrained by environmental, occupational, 
social, and institutional barriers. Environmentally, the sandy conditions in the fishing 
communities limit the potential for crop farming as a livelihood diversification option. In 
Akosua Village, the barrier for crop farming is even higher as a migrant community. This is 
because the process for securing tenure rights to land for farming or livestock rearing either by 
outright purchase or renting is monetarily and procedurally expensive, such that many cannot 
afford it28. Moreover, being fishing communities, farming was rarely mentioned as an 
alternative livelihood skill, which is common with coastal fishing communities in Ghana 
 
 
28 Based on personal checks, a plot of land (70 m x 100 m) in Winneba could sell for between GHS 9,000 – 12,000 
($1,500 – 2,000) or more, depending on location, and would involve several visits for customary and legal 
ownership checks in Winneba and at the Regional Lands Commission in Cape Coast (Figure 3.1). 
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(Willoughby, 2001).  Those who had taken up small-scale livestock rearing manage their 
livestock on a free-range basis which results in conflicts with fishmongers because of their 
fishes that are trampled and contaminated by roaming animals when drying. Diversification 
was also observed to be limited by the very nature of the beach seining fishing operation. It 
was observed that each day’s fishing activities required so much time and physical effort such 
that, crew members scarcely had any practically useful length of time after fishing for attending 
to another livelihood activity. Many of them spent the rest of the day resting for the next day’s 
work. Thus, the operational demands of the beach seine fishing activity limit the capacity of 
individuals to explore livelihood diversification options. More specific and detailed 
perspectives on the problems of livelihoods diversification in these fishing communities are 
discussed later in this Chapter. Also, diversification or livelihood supplementation by increased 
fishing in the lagoon (often, illegally with seine or mosquito nets) and sand winning are 
prohibited by lagoon management and environmental protection policies within the Winneba 
municipality. The reliability of the lagoon as a sustainable supplementary or alternative 
livelihood option is also constrained by changes in rainfall patterns as described in the previous 
Chapter, and sea-level rise in the long-term (Davies-Vollum et al., 2018). Furthermore, in the 
discussion of the conflict profile of Akosua Village in Chapter 5, it was noted how that conflicts 
within the community and with stakeholders had denied the community of the opportunity of 
benefiting from the sale of fruits from a coconut plantation in the vicinity of the community.  
Fishmongers also face limitations in their storage strategies. Although the storage of dried fish 
for minor seasons and long periods of low catches appears to be a viable adaptation strategy, it 
is limited, first, by the shelf life of sun-dried fish. Immaculate et al., (2013) have shown that 
sun-dried fish have a shelf life of between 3 months in wetter seasons (due to favourable 
humidity levels for increased microbial activities), to 5 months in drier seasons. Thus, the fish 
drying and storage strategy is constrained by both time and weather conditions. Moreover, one 
woman in Akosua Village revealed, that in recent times the dried fishes were discolouring after 
only three days in storage. According to her, as quoted below, this is possibly attributable to 
the illegal use of light and chemicals by the fishermen to catch the fish. Her observation and 
suspicion are corroborated by Afoakwah et al., (2018) in a recent study of illegal fishing 
methods in the artisanal marine fishing sector in Ghana.  
“These days, we don’t know what the fishermen do to the fish. After drying, if you keep 
it for more than three days, the colour begins to change…” 
(fishmonger/KII/AV/Dec/2018). 
All these barriers constitute formidable limitations to the personal, unsupported efforts being 
made within the fishing communities to adapt to the myriad of stressors on their lives and 
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livelihood. In the next section, a specific case of failed adaption initiative in Akosua Village is 
discussed. The case highlights more institutional and cultural barriers to adaptation in the 





















Figure 8. 9 Complex interaction of fishing livelihoods stressors and barriers to autonomous adaption strategies in Woarabeba and Akosua Village.
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8.5 Implications of Differentiated Distribution and Gaps in Adaptive Capabilities 
 
The results presented focus on three key themes in climate change and livelihood adaptation 
discourse; that is, differentiated adaptative capabilities, autonomous adaptation strategies, and 
barriers and limitations to successful adaptation. Within each theme, the findings of the study 
unravel important aspects of the adaption challenge within the fishing communities, 
contributing useful insights for designers and implementors of planned adaptations in similar 
coastal lagoonal communities along the West African coastline. 
Unquestionably, adaptive capabilities are differentiated within societies and even nations 
(Allison et al., 2009). At the local community level, several authors have noted that adaptive 
capability is not equally distributed among members of the same community (Adger et al., 
2007; Kates et al., 2012; Cinner et al., 2015). To avoid actions that will increase, rather than 
decrease exiting social inequalities and capability gaps, it is important to know the pattern of 
asset distribution within the communities. As confirmed by the findings of this study so far, 
individual household characteristics, established social norms, and gender and power relations, 
mediate access to, command over, and thus, the distribution of socioeconomic resources and 
privileges within and between similar communities. It was noted in the conclusion of Chapter 
4 that individual household characteristics may be stronger determinants of differential 
vulnerability (a function of adaptive capacity) than the sociocultural context. However, 
individual household characteristics are embedded and interact within the constraints of the 
larger sociocultural context, and it is not entirely feasible to isolate their individual impacts. 
For example, the findings in this Chapter suggest, that although households in both fishing 
communities are differentiated by income level and economic status, only a few adaptive 
capacity assets were possessed in significantly different quantities (Figures 8.1 and 8.2). 
Moreover, Figure 8.4 shows, that the low vulnerability group in Woarabeba is not the group 
with the highest monthly incomes. Thus, higher adaptive capability (monthly incomes, physical 
and natural assets) of net owners/assistants and boat crew are not necessarily being translated 
into higher adaptive capacity. This suggests that vulnerability is not only due to a lack of 
adaptive capacity, but also a lack of transformational capacity. Other authors have similarly 
observed that adaptive capability does not automatically transfer to adaptive capacity because 
of different barriers and limitations (Adger et al., 2007; Adger et al., 2009). In the comparison 
of Woarabeba and Akosua Village in Chapter 4, it was argued that a path dependency in 
sociocultural development was partly responsible for the homogeneity in the socioeconomic 
choices and lifestyle of the two fishing communities, and similar beach seining communities 
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along the Ghanaian coastline as also observed by (Kraan, 2004). The intra-community analysis 
presented here also confirms that observation. A shared sociocultural perspective or experience 
appears to homogenise individual household decisions and choices despite large variations in 
income and wealth status. This observation could be explained furthermore by Armatya Sen’s 
concept of capabilities in the pursuit of individual wellbeing and social welfare (Sen, 2000). 
According to Sen, a person’s freedom to choose and be something they value, given a particular 
set of personal, material, and social set of resources is their capability. This capability is akin 
to the capital assets component of the Sustainable Livelihood Approach, and adaptive capacity 
in vulnerability discourses. More importantly, Sen argues that the ability of a person to convert 
available resources to do and be what they value (increased adaptive capacity and resilience in 
this case) depends on personal, social, and environmental factors, commonly referred to as 
conversion factors in welfare economics. Thus, although resources (like income or wealth) may 
be available, the freedom to convert them into higher adaptive capacity could be constrained 
by personal cognitive scope, as well as centuries-old social or cultural lifestyle. Furthermore, 
there is evidence from other rural natural resource dependent communities in other parts of 
Africa that suggests that, in households that are characterised by large food security deficits, 
increased cash incomes were not expended on capability expansion, but on household 
consumables (Wanjala and Muradian, 2013; Gassner et al., 2019; Orr et al., 2019). These issues 
demonstrate the value of investigating barriers and limitations to adaptations. Once they are 
identified and understood, designers of planned adaptation initiatives can explore actions that 
can leverage unutilised capability or overcome the barriers.  
An observation on the management approach of male and female HHH is worth highlighting. 
It was observed that male HHHs indicated a higher willingness to change livelihood than 
female HHHs. This is a significant finding as far as the continuity and future of the fishing, or 
beach seining livelihood, in particular, is concerned. It was previously noted that women play 
important roles in the fishing livelihood. In some cases, it is fishmongers who sponsor fishing 
expeditions (Gorden et al., 2011; Nunoo et al., 2015) – which is partly the reason why the lack 
of business capital was a major issue for women (Hasselberg et al., 2020). Thus, women and 
fishmongers are key drivers in the artisanal fishing sectors. However, the findings suggests that 
perhaps, the rigour of the beach seining fishing activity, the increasing dangers at sea, reducing 
catch per unit effort, and incomes are giving men the desire to turn to other livelihood 
opportunities if given the opportunity. Asiedu and Nunoo (2013) showed in a study of both 
urban and rural coastal communities in Ghana that about 73% of fishermen surveyed were 
willing to change livelihood. Thomas (2019) also reported in a recent study of coastal Kenyan 
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communities, that almost 70% of surveyed fishermen were willing to change their fishing 
livelihood. This is good news for fisheries policy agenda to reduce pressure on fisheries 
resources. The willingness to change capability can be leveraged for the introduction of well-
designed alternative and/or supplementary livelihoods. However, this ought to be approached 
with caution and sensitivity to the effects it might have on the livelihood of women, 
fishmongers, and even net owners. In other Ghanaian rural coastal fishing communities, it has 
been reported that the people with the least willingness to change fishing livelihood are those 
(like net owners) with large investments in fishing assets like canoes, outboard motors, and 
nets (Quartey, 2020). Particularly, in communities practicing beach seining (like Woarabeba 
and Akosua Village) where successful fishing (in terms of catch sizes) is dependent on having 
large nets and many crew members, losing crew members to other livelihoods may constitute 
the demise of the livelihood of net owners themselves also, and ultimately the demise of 
culture.  
8.6 Autonomous Adaptation Strategies  
 
Most of the adaptation strategies observed are not entirely unique to Akosua Village and 
Woarabeba fishing communities. Similar strategies have been observed in several other 
lagoonal fishing communities along the West African coastline and other coastal communities 
worldwide (Islam, 2011; Blythe et al., 2014; Alonso et al., 2016; Freduah et al., 2018; Call and 
Sellers, 2019; Shaffril et al., 2019; Cudjoe et al., 2020; Silas et al., 2020). According to Béné 
(2006), the first and immediate response of SSF communities worldwide to low catches is to 
put in more effort either by going further out at sea, spending longer hours at sea, changing 
fishing gear (equipment) to target fish species that may be relatively more abundant and/or 
increasing the frequency of their fishing activities. Adaption studies from other fishing 
communities in Ghana show that extensification of fishing efforts by going further into the sea, 
fishing in areas outside those of fishers’ own community, or moving temporarily to other towns 
or even countries to fish are common strategies. Some small-scale fishers maintain contact with 
fishers from other communities through mobile phone communication to share information 
about where they have made big catches. Other fishers would respond quickly by moving to 
that location to fish for a day or two (Perry and Sumaila 2007; Freduah et al., 2018). The use 
of illegal fishing gears and methods to increase catch is also commonly reported in lagoonal 
communities. In Benin, ‘Acadjas’ (a purely ingenious practice of creating a favourable 
microclimate within a lagoon with sticks and leaves for recruitment of big fish) and 
‘médokpokonou’ (another traditional method which uses nets with fine and tight stitches) are 
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both prohibited. This is because the former reduces overall fish species richness, and the latter 
removes small and juvenile fish. However, both are commonly practiced (Dossou and 
Glehouenou-Dossou, 2007; Niyonkuru and Lalèyè, 2010). The use of mosquito nets in fishing 
communities has also been observed in Cote d’Ivoire, Ghana, and several other Sub-Sahara 
African countries (Short et al., 2018). Although intensified fishing efforts is a common 
adaptation strategy, it also causes and accelerates the over-exploitation of fisheries resources 
(Béné, 2006; Coulthard et al., 2011; Cinner et al., 2018). Thus, unlike farming where 
intensification could be sustainably practiced to produce more crops or animals within the same 
area of land, intensified efforts in wild capture fishing are destructive in the long term and 
cannot be considered a sustainable adaptation strategy. In a critical review of adaptation 
strategies, Brown (2011) argued that most adaption or livelihood strategies are far from 
sustainable. This is because the concept of sustainable livelihood advocates both social and 
environmental sustainability (Chambers and Conway, 1991). It ought to be acknowledged, 
however, that the cause for overexploitation of fisheries resources worldwide is commonly 
attributed to the large-scale industrial fishing sector (Coulthard et al., 2011). 
In Nigeria, Daudu et al., (2020) have shown that gear and occupational diversification are 
priority strategies for some rural fishing communities. Members of fishing households may 
take up wage labour jobs as complementary livelihood sources all year round or during some 
parts of the year. However, for households that have temporary non-fishing livelihoods, fishing 
is an activity to which they always return. Few artisanal fishers ever leave fishing permanently 
(Béné, 2006). Fishing, for them, is not just a livelihood activity, it is their culture, an important 
part of their identity, and something they take pride in. Notwithstanding, farming is not a 
common supplementary livelihood in most West African coastal fishing communities as 
compared to inland fishing communities (Asiedu and Nunoo, 2013; Davies-Vollum et al., 
2021). This is attributable to the sandy, saline, and low fertility of coastal soils. Moreover, most 
coastal fishing communities, whether rural or urban, are either so crowded that space for 
commercial farming is unavailable, or tenure rights too expensive to secure. Thus, for the two 
study communities at least, farming is not a feasible diversification option, and livestock 
rearing, even in semi-intensive paddock systems, will have to deal with time and environmental 
constraints. Besides, crop farming and food production, as shown in Figure 8.9, are themselves 
impacted by changing climatic conditions, and recommendations have been made elsewhere 
not to promote rainfed farming as supplementary or alternative livelihoods for fishing 
communities (Abu Samah et al., 2019). 
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Storage strategies in the form of fish preservation and storage for lean seasons, borrowing from 
credit lenders, and or saving money during the major fishing seasons have been identified in 
fishing communities in Cote d’Ivoire (Njifonjou et al., 2006), Ghana (Freduah, 2018) and 
Nigeria (Adelekan and Fregene 2015). To clarify, the money-saving strategy referred to here 
differs from conventional money saving practices that aim at saving disposable income. It is 
an active and often necessary saving against lean seasons, unexpected periods like stormy 
conditions, or closed fishing seasons. This means that households often have to deliberately 
reduce their expenditure in order to save some money. The food and nutrition security 
implication of this were noted in Chapter 5. The flow of remittances was also found to be very 
low in both communities. Further analysis into the remittance economy in both communities 
showed that only 23 and 28 percent of households in Woarabeba and Akosua Village 
respectively, received remittances. Even fewer households (15 and 14 percent respectively) 
occasionally remitted distant relatives. Thus, in terms of financial flows, there is limited 
evidence to show any substantial rural-rural or rural-urban linkages. Similar findings have been 
made in Benin. Atti-Mama (2004) reported in a study of nine communities around Lake 
Nokoue that more than 95% of households did not receive any remittances.  
Having examined the adaptation strategies, important questions remain to be addressed as to 
whether these autonomous adaptation strategies are overall consistent with the principles of 
sustainable livelihoods, and whether they are, or will be effective in the long term against 
current and future vulnerability. To start with, it is normatively questionable whether these 
strategies should be classified as adaptation strategies since a distinction is commonly made 
between adaptation strategies – permanent and long-term changes in practices, and coping 
mechanisms – short term changes in livelihood which usually maintains status quo practices in 
order to survive stresses and shocks (Kates et al., 1985; Scoones, 1998; Eriksen et al., 2005; 
Adger et al., 2007; Freduah et al., 2019). In the strictest evolutionary biology sense of 
adaptation, i.e., individual genetic and behavioural features that allow an organism to survive 
or thrive (Smith and Wandel, 2006) they may conveniently be classified as adaptation 
strategies. Even in the human ecology sense of adaption, i.e., adjustments of cultural practices 
to the natural environment through subsistence livelihood activities (O'Brien and Holland, 
1992), they may be classified as adaptation strategies. However, in the climate impact and 
vulnerability sense, it is hard to conceive of the outlined strategies as being permanent and 
long-term changes in the fishing livelihood practice. A consideration of the evolution of 
strategies in Akosua Village (Table 8.3) for example suggests that the strategies have majorly 
been temporary, spontaneous, and reactive responses to changing socioecological 
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circumstances through extensions or intensification of natural resources use. In essence, they 
are not entirely new or novel practices. Because the circumstances of livelihood and living in 
the communities have not significantly changed or transformed by these strategies, they may 
be classified as incremental coping mechanisms (Kates et al., 2012). Besides, the illegality and 
over-exploitative nature of some of the coping mechanisms makes them inconsistent with 
livelihood sustainability principles and are therefore not likely to be able to effectively improve 
the resilience of the community against continued climate, environmental, and social changes. 
This also points to the need for planned, transformational, and purposeful adaptation strategies 
(Moore, 2010; Kates et al., 2012). 
8.7 Adaptation Barriers and Limitations 
 
The study reveals that in addition to the climatic and non-climatic stressors that affect the 
fishing livelihood in the communities, autonomous efforts to cope with them are also faced 
with several institutional, social, and environmental barriers/limitations. In a comprehensive 
review of climate change adaptation barriers and limitations published in scientific peer 
reviewed journals, Biesbroek et al., (2013) discovered more than 200 adaptation barriers and 
limitations, and all of them are designated as being context specific by their authors. The 
authors conclude after the review that it is abundantly clear that adaptation barriers and 
limitations exist and are endlessly numerous. Research should therefore go beyond asking if 
and which barriers exit. According to them, more consideration should be given to how and 
why they emerge and how they can be overcome. The findings from Woarabeba and Akosua 
Village confirms that barriers and limitations emerge from the complex interaction of already 
existing ecological, socioeconomic, and institutional stressors. Since the main livelihood and 
adaptation strategies in the communities rely heavily on the natural resources around them, the 
ecological limits of those resources themselves constitute a fundamental and perhaps the most 
important limitation to successful adaptation (Peterson, 2009). Although fisheries are 
renewable resources, they can be overexploited, resulting in reduced and reducing catch per 
unit efforts. If climate change processes and overexploitation decrease the economic rent from 
the fisheries resources such that it becomes commercially unprofitable and ecologically 
unsustainable to practice small-scale fishing, then the fishing livelihood may be argued from 
an economic point of view to have become untenable and alternative or supplementary 
livelihoods need to be sought. However, even though catch per unit effort has been reported to 
be dwindling in Ghana and fishing is becoming unprofitable, fishers continue to fish (MoFAD, 
2011). This has been demonstrated by several authors (e.g., Béné and Neiland, 2003; Béné, 
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2004; Béné, 2006; Béné and Friend, 2011; Coulthard et al., 2011; Islam, 2011; Aseidu et al., 
2013) to be one of the drivers of the nexus between vulnerability and poverty in small-scale 
fishing communities. A critical examination of all the identified barriers and limitations 
identified (Table 8.2) suggests that their complete elimination would lead to even more 
dependence and accelerated exploitation of the coastal natural resources. If the marine fishing 
livelihood must continue as the cultural foundation of the fishing communities, the only 
feasible and sustainable option in the face of continued climate change and predicted global 
reductions in fish catch and revenue potentials (Lam et al., 2016; Weatherdon et al., 2016), 
will be to adopt practices or technologies that overcome the ecological limitations by enhancing 
the quantity and/or quality of the fisheries resources. This is not easily achieved in marine wild 
capture marine fishing. Intensified dependence on the coastal natural resources (sea and/or 
lagoon fishes, coconut trees, sand winning) as a coping strategy will result in overexploitation, 
leading to the worsening of poverty, and increased vulnerability. To put the two fishing 
communities on a trajectory of recovery from the current level of vulnerability, there is the 
need for planned, transformational, and purposeful adaptation strategies enacted through an 
effective management approach (Moore, 2010; Kates et al., 2012). Some suggestions are 
proposed through a critical analysis of the management of the MPRS and the perspectives of 
members of Akosua Village and other stakeholders. These represented context-specific 
suggestions as to how natural resource-management could be improved to support sustainable 
livelihoods and increase adaptive capacity in the Akosua Village and Woarabeba fishing 
communities. However, they are also useful ideas for consideration in other rural coastal 
fishing communities along the West African coastline. 
 
8.8 Ramsar Site Governance Framework 
 
As shown in Figure 8.10, the governance structure of the MPRS is typically top-down. It 
consists of five hierarchical levels from the International Ramsar Secretariat to lagoon 
monitoring volunteer groups in the community (i.e., Akosua Village). As noted in the 
introduction, the Wildlife Division being the main implementation agency presumes that the 
main focus for management of the MPRS is the protection and conservation of the migratory 
birds that use the areas. Given that the MPRS and all other lagoons in Ghana are surrounded 
by fishing communities that fish from the lagoon as an important source of livelihood, a critical 
question arises as to why the Fisheries Department of the Ministry of Fisheries and Aquaculture 




Figure 8. 10 MPRS governance structure (1 – operational level; 2 – tactical level; 3,4,5 – 
Strategic level) 
 
According to MoFAD, its mandate is “the implementation of development interventions that 
are intended to develop the fisheries sector and industry to contribute more effectively to the 
overall development of Ghana” (MoFAD, 2014; p. 2). Having a more development-focused 
mandate, management under the fisheries department would have suggested the placing of the 
livelihood and welfare of fishing communities at the top of the management agenda. Although 
resource conservation or protection and development are not irreconcilable goals, maintaining 
a good balance between the two is a delicate act which requires effective management skill to 
attain (Steinitz et al., 2005). Otherwise, one goal may be unwittingly or conveniently sacrificed 
for the other. The argument being made is that the mandate of the lead management agency is 
likely to determine the priority management goals. The choice of the lead management agency 
for the lagoons, whether Ramsar designated or not, should be dependent on the prevailing 
developmental challenges and the felt needs of the people. Notwithstanding, there is a need 
also for flexibility in the governance structure and process. Several authors have argued that 
the complexities of climate change and natural resource governance challenges defy 
conventional governance structures (Termeer et al., 2013; Termeer et al., 2015). As such, there 
is a need for more flexibility and innovation (Vij et al., 2017). In the Muni-Pumadze case, for 
example, more administrative decision-making power could be devolved to the tactical level 
thereby giving the Effutu Municipal Assembly the power to decide on the lead management 
agency in consultation with other Level 2 agencies, based on the current developmental needs 
of the communities.   
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The formation of a site management committee (Figure 8.10) was a strategy that was meant to 
foster horizontal multi-stakeholder cooperation at the tactical level (level 2). Interviews with 
an officer of the local National Disaster Relief Organisation (NADMO), an Engineer of the 
Town and Country Planning (TCP) department, and the Wildlife Manager revealed that they 
had a shared view on the importance of the MPRS and the main challenges affecting its 
effective management. The responses of the officers of these local institutions also showed that 
there was collaboration between them in the management of the MPRS. This is particularly 
commendable since Ghana as, yet does, not have a coastal management policy that establishes 
a framework for collaboration between local stakeholders, neither is Integrated Coastal Zone 
Management (ICZM) being implemented in any systematic way according to Aryee (2014). 
This illustrates the possibility of achieving collaboration for environmental governance at local 
scales where bureaucracies in central government policymaking processes for the same purpose 
causes delays. That notwithstanding, collaboration is not the same as integration in the sense 
of ICZM. The central concept in ICZM is the “coordination” of the goals and activities of all 
stakeholders, and not mere cooperation or collaboration between them (Puente-Rodríguez et 
al., 2015). The practical difference between collaboration and coordination is demonstrated 
through a comparative analysis of the responses of respondents at the operational (community) 
and tactical (Wildlife Department, NADMO, TCP) levels of the management of the MPRS 
(Figure 8.10) to three key questions on the implementation of the Ramsar policy in the 
management of the Muni-Lagoon; that is, their view on what the main management challenges 
are (attribution), their perception of management effectiveness, and their proposed solutions 
for effective management (proposition) (Table 8.4). The views of a native private developer 
near the lagoon are also included. The comparative analysis was aimed at identifying evidence 
of coordinated management goals between the various institutions. In terms of management 
effectiveness (Table 8.4), the Wildlife department perceives that progress is being made despite 
internal and external management constraints. According to the wildlife officer: 
 
“I think, so far, it's going well...it has been effective in those areas where we have the 
Ramsar site” (Wildlife officer/KII/WB/JAN/2017). 
 
However, from the perspective of the native private developer, there are major setbacks and 




“No, not at all. I don’t think [management has been effective] ...unless the government 
is doing something, and we don't see. But with my eyes and what I have seen going on, 
I can tell you that not at all…” (Private developer/KII/WB/JAN/2017). 
 
On attribution, there was considerable consensus. All respondents believe that weak law 
enforcement and the erosion of respect for traditional laws (e.g., taboos days) are key issues 
militating against effective implementation of the policy. Among other things, there were also 
concerns about limited involvement of the community (Akosua Village) in the management of 
the Muni lagoon, and encroachment of the Ramsar site by private property developers. Most 
importantly, the wildlife officer admitted that there was little coordination of the management 
activities and actions of the various stakeholder institutions resulting in conflicting actions 
(Table 8.4). Propositions were rather divergent, reflecting the weakness in the coordination of 
the management of the MPRS, as well as the need for it. While cooperation is an important and 
necessary condition for achieving integrated coastal management, stakeholder-specific 
priorities and challenges may hamper effective management until cooperation leads to the 
coordination of management goals and actions. For example, all stakeholders could collaborate 
to organise a mass mangrove or tree planting exercise within the Muni-Pumadze catchment. 
However, the goal of mangrove forest rehabilitation will be defeated if the TCP inadvertently 
grants building permits in other buffer zone areas. Thus, there is the need for a consensual 
harmonisation and prioritisation of management objectives. This may lead to all stakeholders 
accepting and incorporating the Ramsar management objectives into their management plans 
and undertaking their activities in line with it. The existing cooperation among the stakeholders 
could be used as a means for promoting the necessity and a shared concerned for coordinating 
stakeholder goals and activities around the MPRS. This self-mobilising, bottom-up process 
may more easily consolidate efforts at achieving ICZM as compared to the conventional 
bureaucratic top-down pathway (Figure 8.10). Moreover, the actions proposed constitute a 
portfolio of possible solutions to the prevailing management challenges.  
 
8.9 Community Perspectives on Ramsar Policy Implementation 
 
In this section, the views of focus group discussion participants in Akosua Village on various 
aspects of the Ramsar policy implementation process for the MPRS are analysed to critically 




Table 8. 4 A comparative matrix of MPRS management challenges and proposed solutions.  
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8.9.1 Views on Ramsar Site Designation and Participatory Processes 
 
"We all know that [the] lagoon is very important as a Ramsar site. Just about 8 or 9 
years ago [when] the rain [was] falling as usual....you will see some birds travelling 
from far [a]way coming here...you can watch them…if you go to the sea and don't get 
anything, we do go to the lagoon....here because of the lagoon, we don't see any flood. 
If the rain falls anytime at all, the lagoon will collect it all" 
(Participant/FGD/AV/JAN/2017). 
Literature on the attitude of local communities to external conservation efforts distinguishes 
two main types of communities; that is, those that resist external management, and those that 
embrace external management support (Mauerhofer et al., 2015). Wright et al., (2015) have 
also suggested that natural resource-dependent communities may not necessarily have 
appreciation for the trading of short-term economic benefits for long-term conservation goals, 
and this may hinder resource conservation initiatives. From responses in the focus group 
discussions, the community highlighted provisioning (lagoon fishing) as well as protection 
(from flooding) and aesthetic/recreational (bird watching) ecosystem services as key benefits 
that they derive from the Muni lagoon. The views expressed by the community members did 
not suggest any misgivings about the designation of the Muni-Pumadze area as a Ramsar site. 
Rather, they suggest an appreciation for the benefits from the lagoon and the need to conserve 
it. For example, they noted how their community is spared from flooding unlike other areas 
because of the lagoon and emphasized the importance of the Ramsar management to safeguard 
this benefit. A study in Vietnam also indicated that local communities in a Ramsar site 
prioritized non-consumable values of their natural resources over consumable ones (Loc et al., 
2018). Thus, essentially, the fundamental values of resource conservation and sustainable use 
are shared between the people of Akosua Village and the Ramsar policy implementation 
agency. 
 
The focus group participants also shared some views on the participatory processes in the 
implementation of the Ramsar policy. Inclusive and participatory management are widely 
advocated as being crucial to the successful natural resource governance (Aheto et al., 2016; 
Vélez et al., 2018). However, according to Ghana’s 2012 Ramsar report, sustainable 
management of coastal areas has been difficult to achieve despite the promotion of 
decentralized governance and participatory wetland management countrywide (Ghana Ramsar 
Secretariat, 2012). As shown in Figure 8.10, the community is involved in the management 
process at two levels – at the tactical level by the inclusion of their representatives in the site 
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management committee, and at the operational level by the formation of a volunteer monitoring 
group within the community. Although this reflects the basic principles of participatory 
governance, management at the operational level still appears to be centralised. Currently, 
according to the Wildlife Officer, the main management activities ongoing around the MPRS 
have been education, restoration of mangrove forest cover, law enforcement and, lately, 
introduction of alternative livelihood. Of these four activities, restoration of mangrove forest 
cover and law enforcement are the areas where greater operational involvement of the 
community could be attained. However, one participant explained that, the planting of 
mangroves was usually done by visiting planting teams and did not involve members of the 
community sufficiently. In a similar context in Indonesia, Iwasaki and Rahman (2017) have 
observed that there is a common tendency to by-pass community members and emphasized the 
importance of involving local communities in planting, and especially, in maintenance of 
mangrove forests. By-passing the community who live close to and depend on the lagoon to 
use external help misses opportunities to foster the community’s ownership and stewardship to 
the lagoon which are important for sustainable conservation efforts. For example, after the 
mangrove seedlings are planted, they require long-term maintenance which the community is 
most readily available to provide.  
 
With regards to the second activity, which is law enforcement, respondents were uncertain 
whether there were specific laws governing activities in and around the lagoon. After a brief 
moment of conferring amongst themselves, one participant spoke up:  
 
"I think there is a law. You shouldn't use drag net [or seine nets] inside the lagoon, and 
it works; but who are controlling all this thing? Nobody...they should set up a 
community committee…that will monitor [the volunteers] whether they are doing 
[well]...the committee is questionable, if they [i.e., the volunteers] did not do the work, 
the committee must be questioned” (Participant/FGD/AV/JAN/2017). 
 
The participants noted the inability of the Wildlife Division to maintain a twenty-four-hour 
surveillance over the lagoon and its catchment. They stressed that this was an important reason 
why they had to be involved in the implementation process. As a way forward, they suggested 
that the youths of the community could be involved in monitoring compliance with 
management regulations and made answerable to a committee established in the community. 
This is essentially, a proposal for a two-tier, self-regulating management mechanism within the 
community. Currently, there are volunteer groups that are answerable only to the Wildlife 
Division (Figure 8.10). The community’s proposed two-tier intra-community management 
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arrangement has two key merits. First, it respects the traditional hierarchy of authority and 
leadership within the community, which is typical of Ghanaian communities. Secondly, it 
reduces the financial cost of monitoring by the Wildlife staff. The use of traditional authority 
structures to foster conservation efforts have been shown to be effective in Mexico and 
Indonesia (Iwasaki & Rahman, 2017; Cinner et al., 2011). It has also been observed that 
willingness to participate or cooperate with conservation efforts is reduced when traditional 
institutions are not recognised (Parr et al., 2010). The responses of the focus group participants 
suggest that the community does not only desire opportunities for greater participation in 
resource management, but also the devolution of more management responsibility to them. 
Moreover, a comparison of the propositions made (Table 8.4) shows that the management 
modification proposed by the community is consistent with the “50 – 50 co-management” 
proposition made by the wildlife Department. This demonstrates the usefulness of the 
comparison matrix (Table 8.4) in mapping out stakeholder differences and agreements. 
 
8.9.2 Views on Institutional Arrangements of Community Involvement  
 
"...we are able to help each other [i.e. the community and the Wildlife Department]…if 
they will change their mode of volunteerism, it will be better for us, to guard the 
lagoon…It's not all that payment…it's incentive...appreciation..." 
(Participant/FGD/AV/JAN/2017). 
 
The MPRS monitoring volunteers in Akosua Village serve as a community-based watchdog 
for the prevention of illegal activities like use of seine nets in the lagoon and mangrove 
harvesting.  According to the FGD participants, the current volunteering arrangement which is 
based on a one-time incentive received at the beginning of their appointment is not a 
commensurate motivation for the risks faced in their activities. Again, they made propositions 
as to how the volunteering mode of community participation in the implementation process 
could be improved. They proposed that first, the accepted volunteers should be commissioned 
in a public gathering and thereafter given identity cards to show their official appointment and 
authorisation to police the site. Secondly, the incentives given should be in the form of periodic, 
ex gratia payments either in cash or in kind. Thus, in the view of the community, official 
authorisation and periodic incentives are two essential strands that ought to be woven into the 
implementation process for successful and sustainable long-term management partnership. 
Again, the proposition of the participants with regards to official authorisation has reasonable 
merit given that Akosua Village is a settler community and does not have customary ownership, 
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control and/or use rights over the Muni lagoon. An official and public commissioning of the 
volunteers, as proposed by the community, would be essential to adjust the customary power 
imbalance, just as the Wildlife Department itself manages the MPRS in trust for the Chief and 
people of Winneba. Notwithstanding, that also runs the risk of creating opportunity for tensions 
and clashes with the people of Winneba. As the customary right of ownership, stewardship and 
control belongs to the native Effutu people of Winneba, tensions may develop when a migrant 
settler community attempts to, in a sense, control access and use of a resource in a place where 
they are considered by the natives as foreigners. Perhaps, that was the underlying reasons for 
the propositions of official authorisation made by the focus group participants. This illustrates 
the importance of understanding the power relations embedded in a conservation policy 
implementation context. This would be essential for avoiding unintended consequences like 
the escalation of conflicts. In the case of the Muni lagoon and volunteer implementation 
monitoring groups, such consequences could be forestalled by ensuring that the group is 
inclusive – i.e., including both settlers and natives, as well as people from all stakeholder 
groups like farmers, herdsmen, etc. living in and around the MPRS. 
 
8.9.3 View on the Introduction of Alternative Livelihoods 
 
"If they want to stop us from…going to the lagoon for some time, they have to create an 
alternative for us, of which we can get our daily bread" (Participant/FGD/AV/JAN/2017). 
 
The Muni Lagoon serves as an important source of supplementary incomes for the people of 
Akosua Village and some residents of Winneba. In fact, according to Nunoo et al., (2014) 
supplemental fishing from coastal lagoons accounts for a significant portion of total national 
catch volumes in Ghana, and that proportion has been increasing since 1950. Clearly, some 
form of intervention is needed to mitigate the risk of overexploitation. As suggested by the 
participants in the quote above, alternative livelihood is an option to consider. As a key 
component of the conservation and wise-use concept of the Ramsar policy, alternative 
livelihoods are commonly proposed as a panacea for reducing or removing direct dependence 
and unsustainable exploitation of natural resources by rural natural resource-dependent 
communities. Notwithstanding, this presumption has been proven to be non-factual (Blomley, 
2010; Wright et al., 2016), and the evidence-base for the effectiveness of alternative livelihood 
in removing or even reducing natural resources dependence has been found to be weak (Bauch 
et al., 2014; Roe et al., 2015; Wicander & Coad, 2015; McKinnon et al., 2016; Pomeroy et al., 
2017). Consequently, several contributions have been made to improve the introduction of 
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alternative livelihoods. For example, the need to clarify the rationale for an alternative 
livelihood initiative with a theory of change – i.e. a narrative or visual description of why the 
proposed alternative livelihood will be effective, describing how changes will happen in the 
short and long term to achieve the desired impact (Roe et al., 2015; Wicander & Coad, 2015; 
Woodhouse et al., 2015); the caution not to assume homogeneity of a prospective community 
(Waylen et al., 2013); the allocation of considerable time to social preparation before 
introduction, and ensuring availability of technical support during and after the project 
(Pomeroy et al., 2017); and the inclusion of a long-term and cost-effective monitoring 
programme (Wicander & Coad, 2015). As the findings of this research so far have shown, some 
interventions are needed to make the livelihoods of Akosua Village and Woarabeba 
sustainable, while improving opportunities for poverty alleviation, food security, local 
economic development, and wellbeing. The recommendations made in the literature and views 
expressed by the focus group participants were used to critically assess a specific case of the 
introduction of greater cane rat (Thryonomys swinderianus) rearing in Akosua Village which 
failed. Lessons are drawn for improved alternative livelihood introduction in the study 
communities and similar fishing communities. 
 
i. Generalization of context 
 
"…as Woarabeba, they too, they have their fishermen and farmers at the same time. But here 
we're only fishermen..." (Participant/FGD/AV/JAN/2017). 
 
One participant explained why the introduction of the greater cane rat (locally known as 
grasscutter) rearing as an alternative livelihood in their community failed while it had 
supposedly thrived in Woarabeba. He explained from his perspective that, unlike Woarabeba 
community which has a mixture of fishers and farmers (not particularly within Woarabeba, but 
nearby farming communities) their community was predominantly a fishing community with 
little or no farming skills. Thus although, grasscutter rearing may have been accepted in 
Woarabeba, it should not have been assumed that it would work in Akosua Village too. 
Personal communication with community members in Akosua Village in 2018/2019 revealed 
among other things that, the intervention failed because the people had no time to care for the 
animals. Wright et al., (2016) cautioned against assuming homogeneity of a community(-ies) 
in the introduction of alternative livelihoods. According to the authors, wealth status, gender 
and ethnic origin may differentiate who might benefit the most from the alternative livelihood 
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and yet, is likely to be missed and so not benefit from the intervention. If the poorest and the 
most resource-dependent are not identified and prioritised, even a successful project may not 
necessarily contribute to achieving reduced resource-dependence and conservation. For 
example, aquaculture is a commonly suggested alternative livelihood intervention for wild 
capture fisherfolk in small-scale fishing sector. However, as previously noted in Chapter 6, 
aquaculture is capital intensive and only wealthier community members may be able to adopt 
it. Moreover, the findings suggest that alternative livelihood interventions must not be assumed 
to be readily replicable in different contexts without changes or modifications no matter how 
successful they have been in one context. Sub-Saharan African communities have very high 
cultural diversity (Fearon, 2003). Thus, even neighbouring communities may differ in many 
significant ways. It is important therefore to analyse the cultural context and either make 
necessary modifications that makes an alternative livelihood intervention context-smart, or to 
consider designing completely different and more context-specific options. 
 
ii. Presumption of knowledge base and preferences  
 
"...we do not have any knowledge concerning rearing grasscutter...Even some of us have not 
seen a grasscutter before...so that one is not a useful venture…" 
(Participant/FGD/AV/JAN/2017). 
 
The views expressed by the participants, as exemplified by the quote above, suggests that the 
facilitators of the initiative had presumed that alternative livelihood chosen was a common 
activity that the community could adopt. However, the quote suggests that there was a 
disconnect between the introduced alternative livelihood and the cultural fishing livelihood the 
the people of Akosua Village are used to. Some authors have emphasised the importance of 
choosing livelihood alternatives that are related to current livelihood activities, and offer the 
same range of benefits, prestige, and job satisfaction (Torell et al., 2010; Pollnac & Poggie 
2008; Wright et al., 2016). Furthermore, Torell et al., (2010) and Pomeroy et al., (2017) advice 
that it is more advantageous to offer improvement to a community’s current livelihood activity 
as to make it more efficient or less destructive instead of introducing alternatives. In further 
responses to what the participants thought were needed instead of the failed alternative 
livelihood, they expressed preference for capital inputs, like bigger fishing nets and out-board 
motors, that would enable them to go further out at sea and perhaps improve their fish catches. 
Roe et al., (2015) have identified three types of alternative livelihoods: those that provide an 
alternative resource from that which is being exploited; those that provide low impact 
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alternatives to resource exploitation; and those that provide alternative occupation. Evidence 
from several developing countries suggest that initiatives that provide alterative resources and 
those that introduce low-impact exploitation methods are preferable (Torell et al., 2010; Wright 
et al., 2016; Pomeroy, 2017). Comparatively, much more effort and time is needed to introduce 
alternative occupation. However, according to Roe et al., (2015), alternative occupation forms 
the bulk of alternative livelihood interventions worldwide. Perhaps, this explains why the 
evidence base for the effectiveness of alternative livelihood as a conservation strategy is weak 
(Bauch et al., 2014; Roe et al., 2015; Wicander & Coad, 2015; McKinnon et al., 2016; Pomeroy 
et al., 2017). Moreover, efforts to introduce alternative occupation has to address the 
implications of modifying a vital aspect of a community’s cultural identity bound up in their 
livelihood (Acheampong, 2007). If alternative occupation is chosen, project facilitators would 
have to dedicate sufficiently long time for social preparation, and this leads to the next caveat 
identified. 
 
iii. Rapid alternative livelihood training 
 
"…you can't learn it within 2 days..." (Participant/FGD/AV/JAN/2017). 
 
Alternative livelihood introduction is commonly preceded by the training of the beneficiaries 
(Pomeroy et al., 2017). The purpose of the training is to give beneficiaries the required 
knowledge and skills for adopting and sustaining the introduced livelihood. The focus group 
participants expressed concerns about how rapid trainings for the rearing of grasscutters were 
conducted. This is often the case when project facilitators have to meet tight project deadlines 
and donor expectations. For example, in a study to assess the effectiveness of alternative 
livelihood projects for cocoa farmers in Ghana, respondents attributed the failure of one of the 
projects to the fact that the facilitators gave them a few days’ training, provided them the 
necessary inputs and left (IPEC, 2012). Unfortunately, this is a common situation when 
interventions are funded by private donors and NGOs. A review of alternative livelihoods in 
Central Africa discovered that majority of alternative livelihood initiatives were “funded 
through small, short-term grants, and [implementation agencies] are struggling to meet their 
objectives with the available time, funding and capacity…[and] only a handful of projects are 
monitoring their impacts” (Wicander and Coad, 2015 p. 4). This should be a major concern for 
achieving sustainable adaptation in rural natural resource-dependent communities in Africa. 
To demonstrate the challenge in achieving sustainable results through alternative occupation 
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initiatives funded by small short-term grants, a thought experiment process, backed by personal 
practical knowledge of alternative livelihood introduction, is followed to conceptualise the 
development path of a successful alternative occupation initiative (Figure 8.11).  Five key 
stages are suggested between the initiation of the project to its self-sustenance and development 
(i.e., initiation, trial, take-off, maturity, and development stages) similar to the stages a typical 
small business start-up would go through (Lewis & Churchill, 1982). The initiation stage would 
involve all activities starting from the design or choice of the alternative livelihood to its 
practical demonstration or introduction to the community. Depending on the initiative, this 
could take between 1 – 2 months for simple initiatives like mushroom cultivation) to 6 – 8 
months for fish (typically, Tilapia – Oreochromis niloticus) farming. DOE (2009) estimates 
that the initiation stage could take between 3 – 6 months. This stage may end with the 
community either accepting or rejecting the initiative after seeing the results of the 
demonstration.  
 
















Figure 8. 11 Possible development path of alternative livelihood initiatives.  
 
If it is rejected, like the grasscutter rearing initiative in Akosua Village was, the project may 
end, or lessons may be learnt, and a more suitable initiative introduced later. In the case of 
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out. Such early adopters may either fail in their trial and not continue or succeed and enter to 
the take-off phase. If the success in the trial stage, in terms of expected benefits (typically, 
profit) is little, people may choose to continue or may lose interest and drop out. On the other 
hand, If the success was big, experience gained, and lessons learnt from the trail stage may 
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livelihood. After another period of successful implementation, more people in the community 
who may have hesitated in the early stages may have become convinced about the viability of 
the initiative and also begin to adopt it. At this stage the initiative may be considered to have 
reached maturity. If the take-off does not produce results as expected, for example, due to 
marketing problems, interest may reduce, at which point, people may individually or with the 
support of project facilitators innovate to take advantage of unexpected circumstances or to 
overcome them. Others may just continue without any modifications. Progressing linearly, the 
last three stages would take more than one and half years. From this thought process, an 
alternative occupation, from the initiation to the development stages, could take up to two years 
for the relatively simple and less intensive initiatives like mushroom cultivation. The foregoing 
shows why it is realistically challenging to successfully initiative, mature and sustain an 
alternative occupation, whether it is as less-intensive as mushroom cultivation or bee-keeping, 
or as intensive as aquaculture rapidly through a short duration, small-grant project (Wicander 
& Coad, 2015; IPEC, 2012; Wright et al., 2016). The alternative livelihood development 
pathway proposed (Figure 8.11) is a novel attempt to realistically conceptualise the 
development trajectory of an alternative livelihood initiative. It could be critiqued and 
improved by practitioners with more extensive experience of introducing alternative 
livelihoods to manage expectations in project planning and implementation.  
 
8.9.4 Preservation of Indigenous Conservation Laws 
 
The views expressed by the key informants (Table 8.4) shows that there is a shared concern 
about the lack of respect and weak adherence taboos days as a traditional conservation strategy 
for the Muni lagoon. Elsewhere, several authors have observed the contribution of traditional 
knowledge in maintaining landscape mosaics, in conserving species diversity, and in helping 
to develop robust resource conservation policies (Loc et al., 2018). According to the 
management planning guidelines for Ramsar sites, cultural beliefs, artefacts, and mythologies 
associated with designated sites should be safeguarded, included in management plans, and 
treated as any other tangible features of the site (Gitay and Finlayson, 2002). This was in 
recognition of the fact that, although traditional knowledge systems of natural resource 
management can effectively supplement scientific methods to foster conservation efforts there 
is the danger of losing them (Cinner et al., 2012; Iwasaki and Rahman, 2017; Vaughan et al., 
2017; Fianko and Dodd, 2018). In previous chapters, it was shown that reduced fish catches 
from the sea was a driver of illegal and intensified fishing in the lagoon for supplemental 
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incomes. The view expressed here suggests that the illegalities were not only the infringement 
of Ramsar conservation laws but also of traditional rules, which are usually of stronger force 
in Ghanaian communities because of the spiritual essence they are imbued with (Hens, 2006; 
Appiah-Opoku, 2007; Aniah et al., 2014). Appiah-Opoku (2007) argues that the basis for 
adherence to taboos and other such traditional conservation rules is shared values and beliefs 
in their customary and spiritual foundations. Thus, once shared values and beliefs begin to 
erode, the strength of the traditional rules also begins to wane. This may be partly responsible 
for the weakening of the traditional conservation rules in Akosua Village. The Winneba town 
itself is undergoing rapid economic and socio-cultural changes due to coastal immigration 
occasioned by the growth of the University of Education in Winneba. This has increased the 
populations as well as the cultural and religious diversity of the people of Winneba, in areas 
around the catchment of the MPRS. The traditional values and beliefs which once served to 
regulate and conserve the use of the lagoon may not necessarily be shared anymore, and this 
could facilitate encroachment and other illegal activities in and around the Muni lagoon. The 
future for the relevance and the effectiveness of the traditional conservation rules are therefore 
uncertain, even under Ramsar conservation. Notwithstanding, under a rapidly changing socio-
cultural environment it may be necessarily for management to be more inclusive and integrated 
with its approach to the management of the MPRS. Inclusive in the sense that the ecological, 
economic and social importance of the MPRS should be widely disseminated within Winneba, 
and integrated in the sense that, management goals of various stakeholders (Wildlife 
department, TCP, local communities, farmers, pastoralist, ordinary citizens, etc.) should be 
harmonised as a coordinated management approach.  
 
8.10 Conclusion and Contributions to Knowledge  
 
In this Chapter, differences in the distribution of adaptive capabilities amongst fishing 
households in Woarabeba and Akosua Village have been examined. The results suggest that 
higher household incomes are not necessarily being translated into more forms of adaptive 
capability for increased resilience. It is argued that path dependency in sociocultural lifestyle 
and development may be responsible for this phenomenon. Analysis of the range of adaptation 
strategies enacted in the fishing communities shows that they are mostly resource-use 
intensification strategies. Tracing the evolution of strategies in the historical timeline for 
Akosua Village, it has been argued that these strategies are common amongst rural coastal 
fishing communities across West Africa. They are not novel strategies, have not resulted in 
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significant, permanent transformations in the lives and livelihood of the communities, neither 
do they have the capacity to provide ample resilience against continued climate and social 
changes. The analysis suggests furthermore that the ecological limitations of the coastal 
resources upon which the communities depend are the main limitations to the sustainable 
adaptation of the fishing livelihood. With intensified resource-use being the major autonomous 
coping strategy, it is argued furthermore, that the elimination of barriers and limitation may 
actually lead to more reliance on the natural resources, accelerated overexploitation, and 
increased vulnerability.  
The implementation of the Ramsar policy in the MPRS was critically examined through 
sampled opinions from a cross-section of stakeholders (i.e., people of Akosua Village, local 
government agencies, a native private citizen). Governance structure, participatory processes, 
alternative livelihood’s introduction, and indigenous conservation laws were examined as the 
major and relevant themes that emerged through focus group discussions and key informant 
interviews. With regards to governance structure, it has been argued that the management lead 
provided by the Wildlife Department of the Forestry Commission is likely to direct 
management priorities towards the protection of migratory birds, which currently does not 
reflect the concerns of the people of Akosua Village. It has been suggested that the local 
government office could be given authorisation to appoint a management lead in consultation 
with other stakeholders. This could be further strengthened by moving beyond mere 
collaboration between formal management agencies to harmonizing management actions and 
expectations of all stakeholders. In terms of participatory processes, the views expressed by 
the community suggest that they support the Ramsar conservation policy ideologically. 
However, for sustained participation in actions like monitoring, participation should be backed 
by official authorisation and periodic incentives. With regards to alternative livelihoods, it is 
argued through a rational and realistic thought experiment that initiatives that are funded by 
short duration, small-grant projects would have less chance for success because of the stages 
and time it would take to make them profitable and self-sustaining. Lastly, it is recommended 
that the MPRS management approach should work towards a shared appreciation of 
conservation goals within Winneba. Also, there should be efforts to incorporate and harmonise 
the interests of a wide range of stakeholders due to the rapidly changing socio-cultural values 
in Winneba and the erosion of traditional conservation rules.  
Notwithstanding the highly context-specific nature of the findings in this Chapter, three general 
contributions are made to understanding adaptation in rural coastal fishing communities: 
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1. The study contributes community-level evidence to support previous observations that 
adaptive capacity does not necessarily and automatically translate into higher 
adaptability and resilience.  
 
2. Although previous studies have argued that fishers are generally reluctant to change 
their fishing livelihood for cultural reasons, the study provides evidence that suggests 
willingness to change livelihood may be increasing, and that this could be leveraged for 
the introduction of alternative and/or supplementary livelihoods. However, this should 
be approach with sensitivity to the effect it might have on the livelihoods of other agents 
(e.g., fishmongers) in the value chain. 
 
3. It also makes the case for planned, transformational, and purposeful adaptation in 
coastal rural communities across West Africa, since current autonomous adaptation 
strategies are not compatible with the principles of sustainable livelihoods, and on their 
own, are not likely to make the fishing communities resilient to future climate, 
environmental and social changes. 
 
4. More generally, an important contribution is made to the conceptualisation and 
management of expectations in the planning of alternative livelihood initiatives by 











The main objectives of this research were to, (i) analyse the impacts of climate and 
environmental change on the social and economic conditions of rural coastal fishing 
communities; (ii) identify and analyse the different local adaptive strategies in response to 
climate and environmental change, and (iii) explore scalar policy and management solutions 
for improving the resilience of the fishing communities. The overall aim was to enhance 
understanding of the vulnerability of fishing livelihoods in rural coastal communities in Ghana 
to climate and environmental change and identify practical livelihood, policy, and management 
solutions for sustainable adaptation. In the five analytical chapters that precede this chapter 
(i.e., Chapter 4 – 8) the concepts of Vulnerability and Sustainable Livelihoods Approach have 
been integrated to investigate the climatic, environmental, socio-cultural, and institutional 
processes taking place at household to global scales to shape vulnerability to climatic and 
socio-economic stressors in Akosua Village and Woarabeba fishing communities. The key 
findings from each of these chapters provide insights that could be integrated into current 
policy and management practices to reduce the vulnerability of the communities and improve 
their resilience to multiple climatic and socio-economic stressors that they face. In this 
concluding chapter, firstly, the key findings from each of the analytical chapters (4 – 8) are 
briefly summarised. Based on these insights, policy and management interventions that could 
mitigate vulnerability and improve the resilience of the communities are recommended. These 
are in addition to the governance and management improvements (e.g., the introduction of 
alternative livelihoods) already discussed in Chapter 8. 
 
9.1 Key Findings  
 
The key findings of this research are summarised in the following sections. 
 
9.1.1 Chapter 4 
 
In Chapter 4, evidence for climate change within the Winneba Municipality was presented by 
analysing all available records of rainfall, sunshine hours, and temperature data for Winneba 
since records began in 1960 to 2018 (58 years). In summary, the climatic data analyses show 
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that there are tangible changes in weather patterns within the Winneba Municipality which can 
be linked to global climate change. Although the total annual rainfall shows significant 
variations over the period analysed, it has been following an increasing trend, with total rainfall 
in the last decade being higher than previous two (Figures 4.5; Table 4.1). Of particular impact 
to the lives and livelihoods of the fishing communities are the erratic nature, less predictability, 
and variable intensity of rainfall in the last decade which pose dangers at sea, reduce fishing 
days, and/or hamper fish processing. The analyses show that there has been more rainfall 
outside the two rainy seasons in the last decade (2009 – 2018) than in the previous two decades. 
Also, the number of ≥ 100 mm rainfall days in the last decade has almost doubled compared to 
the previous two decades (Table 4.1). The results also showed that daily sunshine hours in the 
last two decades have been considerably higher than in previous decades (Figure 4.3), while 
daily minimum temperatures in the last decade have been the highest since records began 
(Figures 4.2). Continued climate change would result in distortions in local weather patterns 
that could have adverse implication for fishing communities. Income loss due to reduced fish 
catches was also analysed. The result shows that monthly household incomes for fishing 
households in Akosua Village have reduced by about 90% compared to income levels just a 
decade ago, not accounting for inflation (Section 4.2). This constitutes a serious shrinkage to 
the local economy in the fishing communities. Lastly, the vulnerabilities of each surveyed 
household in good and bad fishing seasons were quantitatively assessed and compared between 
household groups to understand how vulnerability may be affected by changes in fish catch 
and household differences. The results showed contrary to common perceptions that female 
household heads were not necessarily the most vulnerable. It also showed that relatively 
wealthier households, like net owner households, could be relatively more vulnerable than 
other households in lower economic classes (like net draggers and petty traders). Summarily, 
the results show that classifying households by gender of household head or by economic class 
gave lesser insight into household vulnerability differences, compared to classification by 
statistically derived vulnerability groups. This is because the vulnerability groups derived by 
statistical clustering resulted in vulnerability groups that included all categories of gender and 
economic class sub-categories in various proportions, depending on the success or failure of 
the fishing season. From this was highlighted the importance of having an intersectional 





9.1.2 Chapter 5 
 
In Chapter 5, the effect of contextual differences in determining vulnerability levels was 
explored by comparing the vulnerability of similar household groups in Akosua Village and 
Woarabeba. It was hypothesised, based on more favourable ecological, economic, and socio-
cultural conditions in Woarabeba, that Akosua Village would be comparatively more 
vulnerable. However, the findings suggested the opposite. Woarabeba was found to be 
relatively more vulnerable. From a contextual vulnerability perspective, this finding was 
argued to suggest that the presence of conducive environmental, economic, and socio-cultural 
characteristics in and around a community may not causally lead to the flow of adaptive 
capacity-building resources to households within the community. Four key explanations were 
advance for that observation. Drawing on the concept of causal analysis, it was posited that, 
the contextual features, though necessary and favourable, may not be the sufficient mix of 
factors required to produced improved resilience community-wide. There is a need for more 
research to explore this idea. More practically, it was argued that social structures and processes 
like the hierarchical economic classification of fishing crew and income distribution, for 
example, are responsible for the huge income inequality within both communities, which could 
also be an index of unequal flow and access to other resilience-building resources. Moreover, 
the fact that key livelihood assets like financial capital (savings, creditworthiness, and/or 
investments), management approach (risk behaviour, innovation, alternative livelihoods), 
natural capital (possession of land and livestock), and physical capital (ownership and state of 
boat, sea and/or lagoon fishing nets and fish smoking kilns) that would be instrumental to the 
building of adaptive capacity were not significantly higher in Woarabeba suggests that there is 
path dependency in the lifestyle of the fishing communities. Especially also because previous 
research has discovered that beach seining communities along the Ghanaian coastline were 
structurally and functionally similar. This suggests that there are cultural elements in the set-
up of beach seining communities that perpetuate the culture and preserves it although they may 
be inimical to the sustainability of the fishing livelihood in the face of climate and 
environmental change. Such intra-community structures and processes have to be re-negotiated 






9.1.3 Chapter 6 
 
In Chapter 6, the practical implications of vulnerability as shaped by dwindling fish catches or 
household incomes and mediated by endo- and exo-community contextual circumstances were 
discussed. It was shown that beach seine fishing, as a unique niche in the small-scale fishing 
section, is characterised by an oligopolistic market structure (few net owners, high entry cost, 
the power to determine prices). The hierarchical structure of the company workforce creates 
hegemonical power asymmetry between the net owners or their assistants and crew members 
(Section 6.2.1). In the absence of formal government policies or municipal by-laws to regulate 
the operation of the beach seine companies, especially in the aspect of income sharing, the 
imbalance of power between net owners/assistants and crew members results in power 
struggles and conflicts which weakens the social capital of the communities. This power 
asymmetry, as part of the inimical social structures, is common in beach seining communities 
in Ghana (Kraan, 2004) and needs to be re-negotiated. The findings show that under current 
circumstances of dwindling fish catches and asymmetrical power relations, households in the 
communities are entrapped in conditions of worsening poverty (Section 6.2.2). It was argued 
that if a more equitable income distribution system was established, fishing households would 
have been given the opportunity to build up sufficient assets to reduce their individual 
vulnerabilities even in the face of dwindling fish catches. It was also discovered that reduced 
household income flows have resulted in a 34% food security deficit in the fishing communities 
studied as compared generally to other rural communities in Ghana (Section 6.2.3). Thus, in 
the absence of alternative livelihoods, the idea of closed fishing seasons as a recent fisheries 
management strategy in Ghana is disturbing news for the community. This is because food 
insecurity will be worsened. The development of the local economy in the fishing communities 
is also stunted as all backward and forward development linkages to fishing are affected by 
dwindling fish catches and incomes (Section 6.2.4). All these impacts culminate in the 
community not being able to achieve their wellbeing goals. It was discovered that between 46 
– 88 percent of people in both communities do not meet several of their self-defined wellbeing 







9.1.4 Chapter 7  
 
In Chapter 7, the relative importance of climatic and socioeconomic stressors was assessed. It 
was discovered that, although climate change-related stressors (e.g., erratic rainfall, storms, 
flooding) were ranked higher in importance, socioeconomic stressors (e.g., lack of capital, 
premix fuel shortages, resource-use prohibitions, etc.) were ranked higher in severity of day-
to-day felt impacts. It was highlighted that this could be leveraged to support advocacy for 
climate action and funding for adaptation interventions (Section 7.4). It was also discovered 
that severity of climate change-related stressors was higher in the major fishing season, while 
the severity of socioeconomic stressors was higher in the minor fishing season. This uniquely 
highlighted the temporal dynamics in the felt experience of multiple livelihoods stressors, 
which have not been sufficiently studied. It was also demonstrated that climatic and 
socioeconomic stressors are multi-scale and interact in a complex way to impact the lives and 
livelihoods of the beach seine fishing communities (Figure 7.9). However, two main livelihood 
impact pathways, corresponding to the two main sources of income (i.e., the marine and lagoon 
sources) were identified. More importantly, three key intervention spaces were identified 
within the complex stressors interaction framework for short to medium-term improvement in 
the sustainability of the fishing livelihood, viz the external fisheries space, the infrastructural 
factors space, and the economic factors space (Section 7.3.3). These three intervention spaces 
form the structure for the innovations suggested in this final chapter. 
 
9.1.5 Chapter 8 
 
In Chapter 8, differences in the adaptive capability of various household categories, as well as 
the autonomous adaptation strategies enacted in Akosua Village and Woarabeba were 
explored. Further evidence for lifestyle path dependency within the fishing communities was 
found in that the relatively higher incomes of net owners, their assistants, and boat crews did 
not correspond to relatively higher adaptive capabilities. In some cases (i.e., boat crew – the 
second-highest economic class) in Woarabeba, they even had significantly lower adaptive 
capabilities than all other household categories (Section 8.1). It was found that men’s 
willingness to change their fishing livelihood was higher than women's (Section 8.1). This was 
highlighted as a positive sign that well-designed alternative livelihoods/occupations could 
succeed. It was also discovered (Table 8.3) that the historical and current livelihood strategies 
or adaptations have been that of intensified exploitation of the coastal natural resources (fishes 
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in the sea and/or lagoon, mangroves, coconut trees, and beach sand). This was attributed to 
ecological and institutional limitations which are inherent in the already existing and complex 
mix of stressors that also constraint the beach seine fishing livelihood itself. The autonomous 
strategies identified were therefore classified as ‘coping’ instead of ‘adaptation’ strategies 
because they have not been able, neither indeed can they, result in sustainable adaptation of the 
lives and livelihoods in the fishing communities to predicted future climate change (Section 
8.3). Based on these, it was argued that there is the need for planned, transformational, and 
purposeful adaptation interventions to put the two fishing communities on a trajectory of 
recovery from the current level of vulnerability.  Using the implementation of the Ramsar 
policy at the MPRS as an example, the views of management officials and the people from 
Akosua Village were used to critically evaluate management actions and identify 
improvements that support livelihoods and the development of adaptive capacity. Firstly, it 
was suggested that the governance of the MPRS could be improved by devolving more 
decision-making powers to the local government, i.e., Effutu Municipality, to appoint the lead 
management department based on the current livelihood and resource-use needs, and in 
consultation with other stakeholders (Section 8.8). In addition, a shift from the top-down 
governance approach to a co-management and/or more participatory approach would ensure 
that the voice and values of the communities are heard, respected, and safeguarded. Secondly, 
it was also suggested that the local management agencies (i.e., Wildlife Department, Fisheries 
Department, Town and Country Planning, Disaster Management Organisation, etc.) harmonise 
their management goals and activities (Section 8.8). This would remove counter-productive 
actions from individual agencies, as well as preserve and enhance the flow of livelihood 
supporting ecosystem services from the lagoon and its catchment. Thirdly, it was suggested 
that future community involvement in the form of volunteering in places where customary 
ownership and control rights are not clear, should be supported by official recognition 
documents (identify cards/badges) and periodic incentives (Section 8.9.1 – 8.9.2). Lastly, 
where alternative livelihoods are considered, the planning should include the adequate training 
of the community and the establishment of long-term support to assist the development of the 
livelihood until it develops into a profitable and self-sustaining livelihood (Section 8.9.3).  
 
In the sections that follow, more interventions, grouped into the external fisheries, 
infrastructural, and economic spaces (discovered in Chapter 7, Section 7.3) are recommended 
based on all the key findings of this research as summarised in the foregoing sections. Some 
are newly introduced interventions in the country, others are recommended modifications to 
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already existing interventions, and others are recommendations based on this study. None of 
them is meant to be an exclusive intervention that can solve the problems of the fishing 
communities. They are meant to be a suite of possible policy and management options that may 
be considered. 
 
9.2 Recommendations in the External Fisheries Space 
 
Three main ideas are recommended in connection to monitoring and surveillance of marine 
fishing activities in Ghana’s EEZ, premix fuel distribution and sales, and the implementation 
of the proposed closed fishing seasons (all discussed in Chapter 7). Recently, the MCS division 
of the MoFAD has implemented a geographical positioning surveillance system for all 
industrial and semi-industrial fishing vessels in Ghana (Afoakwah et al., 2018). This is a 
welcome intervention that is hoped to improve surveillance and enhance the enforcement of 
regulations to restrict the IEZ to local artisanal and small-scale fishermen (Afoakwah et al., 
2018). Moreover, the Fisheries Act appears to have been targeted predominantly on the 
activities of industrial and semi-industrial fishing vessels. For example, the prescribed penalties 
for offenses are between $ 50,000 to 2,000,000 which are certainly not figures that small-scale 
fishermen can afford. However, as Afoakwah et al., (2018) note in their recent study of illegal 
fishing activities in Ghana, illegal activities (e.g., use of chemical and light fishing) are 
pervasive among small-scale fishermen in rural areas as well. The surveillance and monitoring 
activities of the MCS Division should therefore be decentralised as much as possible to ensure 
that the fishing activities in all fishing communities, rural or urban, are monitored.  
 
The second recommendation is about the distribution and sale of premix fuel. As described in 
Chapter 7, the premix fuel is a heavily subsidised fuel product specially formulated for 
fishermen in Ghana. The fuel is delivered in bulk to each fishing town where sales are 
controlled by Landing Beach Committees (LBCs), and proceeds used for developmental 
activities in the fishing communities. To check the illegal hoarding/diversion, illegal sales at 
higher prices, and favouritism, the NPA and NPFS in 2019 began GPS tracking of delivery 
tankers, digital record keeping at points of sale, and the registration and issuing of digital 
identity cards to all small-scale net owners. This is expected to be a comprehensive solution 
that would allow the NPA and NPFS to accurately estimate, allocate, supply, track and monitor 
the precise amount of fuel needed by every single fisherman. Currently, education on the 
digitisation system is still ongoing amongst the fisherfolk and is expected to end the premix 
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fuel crises when the system is fully implemented (Ablordeppey, 2020). Further research will 
be needed in the future to assess the effectiveness of this intervention. However, there is yet 
another problem that this digitalisation system may not address fully, and that is the use of the 
proceeds from the sale of the fuel by the LBCs. To ensure that small communities like 
Woarabeba, and especially settler communities like Akosua Village receive a fair share of 
developmental support from the proceeds, an auditing and public accountability system has to 
be established. Better still, each fishing community could be allocated a fixed percentage that 
will accrue to it at the end of each sales period, and the use of the funds by the community or 
the Municipal Assembly audited for transparency and accountability purposes. While these 
measures, as previously argued in Chapter 7 may bring short-term respite to the livelihood of 
the fishing communities, it must be emphasised that they are not sustainable solutions in the 
long term. Some authors have argued that fuel subsidies, and indeed, any other subsidy that 
improves the capacity of the fishers to fish exacerbates already existing problems of 
overcapacity and overexploitation (Allison and Ellis, 2001; Badjeck et al., 2010; Sackey-
Mensah, 2012). Since the elimination of the subsidy will worsen the socio-economic condition 
of the fishing communities, Tobey et al., (2016) recommends either a slow phasing out or 
abrupt removal of the fuel subsidies and investment of the government savings into alternative 
livelihoods. These are not easy solutions and will required further impact analysis to decide on 
the appropriate courses of action.  
 
The last recommendation in on closed seasons. Firstly, as a unique niche within the small-scale 
fishing sector, it is hard to see how beach seining communities would benefit from closed 
seasons if pair trawlers and other illegal fishing activities are not controlled. These illegalities 
have to be effectively controlled for beach seiners to benefit from any rebuilt or improved 
stocking levels. Currently, closed seasons are being implemented with no form of 
compensation for the fisherfolk. The premix-fuel subsidy saved by the government during the 
1 – 2 months closed fishing season could be used as partial or full compensation for the 
fishermen. In 2016, according to Tobey et al., (2016) the annual cost of premix fuel subsidy to 
the government of Ghana, which in all probability would have increased, was about $ 44 
million. One to two months closed season would save about $ 3.6 – 7.2 million which could be 
given as compensation to fisherfolk. Notwithstanding, this is an indirect form of subsidy and 
might not be acceptable to all in fisheries policy. Moreover, it must be borne in mind that 
fishermen are just the first group of people in the fish trade value chain. Thus, compensating 
fishermen only will not completely resolve the repercussion of a closed season on all actors in 
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the value chain, notably fishmongers. Clearly, additional solutions are needed along the value 
chain. More suggestions are made in the next sections. 
 
9.3 Recommendation in the Infrastructural Space 
 
Recommendations in the infrastructural space are meant to contribute to improving the socio-
economic life of the fishing communities. Recommendations made are the provision of cold 
storage facilities, sheltered solar drying, and the provision or improvement of social amenities 
such as toilets, roads, clinics, and electrification. In Chapter 8, it was discovered that storage is 
one of the key coping strategies used in the fishing communities. The provision of affordable 
cold storage facilities and services could help to prolong fish shelf-life. Instead of selling fishes 
for low prices when big catches are made, cold storage facilities and services could help to 
stabilise prices because what is not sold could be preserved and sold for the same or better 
prices in the lean seasons. Currently, fishmongers turn to imported frozen fish during lean 
seasons. In 2016, $135 million worth of fish was imported to meet demand deficits (Allotey, 
2017). Money spent to import frozen fish could be spent on local frozen fish to support the 
livelihood of small-scale fisherfolk. This could also support the successful implementation of 
closed seasons by minimising impacts on fishermen and fishmongers. The problem of incurring 
huge losses due to erratic rainfall destroying fishes spread out to dry could be addressed by the 
provision of sheltered solar drying structures. An example of such a structure is shown in 
Figure 9.1.  
 
 
Figure 9. 1 Solar cassava drying demonstration shed by Centre for Scientific and Industrial 





This has the benefit of preventing losses from unexpected rainfall, as well as improving the 
hygiene of the drying process and the quality of the end-product. Antwi (2019) has shown that 
customers are willing to pay a higher price premium in Ghanaian supermarkets for higher 
quality fish from fishmongers. Moreover, Ghana is currently implementing a basic processed 
fish certification scheme based on personal and processing hygiene to help small-scale fish 
processors to access international markets (Antwi, 2019). These structures could potentially 
contribute to fishmongers being able to certify their products for higher and better prices. 
Building of the structures could be funded by the percentage of proceeds from the pre-mix fuel 
sales allocated to the communities by the government, through the Fisheries Department, or 
from private (e.g., NGOs) and individual investors. The provision of sanitary household waste 
disposal and toilet facilities in the communities could also improve the environmental 
sanitation and personal health conditions in the fishing communities. Lastly, the roads leading 
into the fishing communities could be enhanced to improve the safety and cost of vehicular 
transportation. Small, household-scale solar and/or wind electrification could also be explored 
to provide cheap, sustainable, electrical energy to households in the fishing communities. 
Several of these infrastructural needs were noted in the EMA’s 2018 Profile (EMA, 2018), but 
not specifically for the fishing communities. Perhaps, more advocacy is required to reveal the 
criticality of these needs in the fishing communities to the Assembly for their provision to be 
prioritised as the allocation of development is a political process that can be negotiated 
(Claydon and Smith, 1997).  
 
9.4 Recommendations in the Economic Space 
 
In this section more interventions focusing on the technical operation of beach seining and the 
socio-economic context of the fishing communities are recommended. Technically, the 
operation of beach seine fishing could be improved by mechanising the hauling of the seine 
nets. The manual hauling of the seine nets is the most laborious and time-consuming part of 
beach seine fishing. In Chapter 8 it was noted that the strenuousness of the hauling process, in 
particular, leaves many of the fishermen physically exhausted, leaving practically little or no 
time and energy to engage in another livelihood activity. Mechanising the process has two 
context-specific advantages in the short-term. It would suggest to the communities that their 
fishing livelihood is recognised and respected. It would also free up several person-hours that 
could be used to explore alternative or supplementary livelihoods. This requires that the 
mechanisation is accompanied by alternative/supplementary livelihood projects, as well as 
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agreed and self-policed by-laws that prevent several fishing expeditions in a day because of the 
ease of haulage.  
 
The second intervention recommended is the introduction of a labour policy that would regulate 
remuneration and income distribution in fishing companies or crews. This policy, among other 
things, could improve the current power asymmetry between net owners and their crew 
members by demanding greater transparency from net owners in their book-keeping. In 
addition to that, a form of daily minimum wage system could be instituted instead of the current 
daily and annual contract income sharing systems (Figure 5.2). This would ensure a consistent 
and reliable flow of incomes to fishing crew. As argued by DFID (2004) such regulatory 
policies could balance power asymmetries that perpetuate or exacerbate poverty. Also, as 
argued in Chapter 6, these income regulation interventions could improve household incomes, 
and in the short-term, safeguard the food security and poverty reduction values of the fishing 
livelihood even in the face of dwindling fish catches.  
 
The third intervention recommended is with regards to women or fishmongers and their role in 
the fish trade. Currently, their major challenge is access to capital for funding fishing operations 
or for buying fish for processing. This challenge stems from the fact that relatively wealthier 
fishmongers are able to sponsor fishermen and so receive all the fishes that are caught and retail 
them to other fishmongers. An equitable and fair distribution could be facilitated by promoting 
cooperation amongst the women through the formation of women or fishmonger groups. By 
pooling their financial resources together and sharing the fish caught according to the ratio of 
their contributions, each one could receive fish directly without having to purchase at retail 
prices.  
 
Fourthly, and in support of the women cooperative, the Municipal Assembly could, in 
collaboration with local banks, experiment initiatives to restore the trust of the fishing 
communities in the rural banking system. For example, a dedicated artisanal fisheries 
development savings and micro-credit scheme could be initiated and backed by necessary 
insurance and legal structures to help both fishermen and fishmongers to improve their 
financial security through savings and access to small loans. The fifth recommendation made 
in this category of interventions is the re-negotiation of environmental and customary conflict 
cases, particularly in Akosua Village as a settler community. There is the need for the 
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involvement of a third party to facilitate the (re-)negotiation of the relationships of the 
community with other sections of the Winneba community.  
 
Lastly, government, and/or private sector assistance is needed to support both the development 
of the fishing livelihood and the diversification into alternative or supplementary livelihoods. 
It is recommended here that the development of the fishing livelihood to make it ecologically 
sustainable should be prioritised over alternative livelihoods. Advocates of alternative 
livelihood or occupations seem not to take into account the fact that there are several other 
livelihoods along the fish trade value chain that could be affected if the primary activity of 
fishing stops. Directing fishermen into other occupations has adverse implications for the 
livelihoods of other people like fishmongers, processors, wholesalers and retail traders. 
Besides, currently, fish constitutes 50 – 80% of animal protein intake in Ghana, and small-scale 
fishermen are the major suppliers of the fish to the local market (Sumberg et al., 2016; FAO, 
2018; Hasselberg et al., 2020). Thus, the fishing livelihood secures, not just the food and 
nutritional security of the fishermen, but also a large percentage of the population of Ghana. 
Moreover, demand for fish in Ghana outstrips local supply, which results in the export of about 
200,000 tonnes of fish annually (MoFAD, 2011). In 2016, the fish supply deficit was over 60% 
and about 600,000 tonnes of fish are now being imported annually in Ghana. 
 
Table 9. 1 Recommended interventions to enhance the sustainable adaptation of the beach 
seining livelihood to climatic and socio-economic stressors 
Recommendations Livelihood assets 
1. Re-negotiation of conflict spaces  
2. Income distribution regulatory policy 
3. Marine aquaculture  
4. Women cooperative groups 
Social  
  
1. Mechanised haulage of seine nets Human  
  
1. Provision of cold storage facilities  
2. Sheltered solar fish drying facilities  
3. Solar electrification  
4. Improved roads, toilets, and waste disposal facilities  
5. Mechanised haulage of seine nets 
Physical  
  
1. Income distribution regulatory policy 
2. Minimum wage  
3. Closed fishing season with compensation  
4. Marine aquaculture 
5. Rural fisheries development savings and micro-credit scheme 




7. Digitised premix fuel sales 
  
1. Closed fishing season with compensation  
2. Decentralised monitoring, surveillance, and control  
3. Marine aquaculture  
Natural  
 
Based on these facts about the wider picture, moving fishermen out of their livelihood is 
arguably not the best solution. Rather, more sustainable fishing options should be explored. An 
example is the closed season policy. Another viable and widely proposed option is aquaculture. 
However, it has been shown that pond aquaculture, which is predominantly practiced is not an 
affordable option for small-scale fishers, neither does the large and expensive fish (mainly 
tilapia) produced from these systems contribute to nutritional security for the rural poor who 
mostly consume small fishes which are rather rich in micro-nutrients (Nunoo et al., 2012; 
Amenyogbe et al., 2018; Hasselberg et al., 2020). As Amenyogbe et al., (2018) has also 
observed, there is the need to explore marine aquaculture for the production of some of the 
marine fishes currently caught by wild capture. This would have to be initiated by the 
government or non-governmental investors in sustainable marine aquaculture practice, which 
would then employ and train local fishermen. This option has both ecological (reduced pressure 
on wild capture), sociocultural (preservation and modernisation of fishing livelihood/culture), 
food/nutritional security (provision of affordable nutrient-rich fish), and economic 
(preservation of livelihoods along the fish trade value chain).   
 
A summary of the contribution of each of the interventions recommended to the building up of 
adaptive capability, and making beach seine fishing more sustainable is presented in Table 9.1. 
The combination of these practical interventions could, in the long run, enhance the fishing 
livelihood, reduce vulnerability, and increase resilience in the face of future climate change. 
The interventions suggested in this study are to be taken as being primarily relevant for the 
context of beach seine fishing communities in Winneba as elaborated in this research. Due to 
the heterogeneity of actors, resource state, governance systems and the interactions between 
them in marine socio-ecological systems, a panacea approach is widely cautioned against 
(Cinner et al., 2013; Basurto et al., 2013; Ernst et al., 2013; Davies-Vollum et al., 2021). 
Notwithstanding, the recommendations made could be used as starting points for the 
exploration of innovative, context-specific interventions that can improve the wellbeing and 
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Appendix A1: Household Survey Questionnaire 
 
Hello. My name is Daniel Koomson and I am a Ph.D. candidate at the University of Derby. I am 
currently conducting a research about the adaptation and resilience of coastal communities in tropical 
developing countries to Climate and Environmental Change. In this regard, I would like to ask you if 
you could kindly spend some of your time in answering a few questions related to your family’s 
economic and social activities. Please note that your participation is completely voluntary. You may 
retain any information you want, and you may withdraw from participating at any time. You can also 
be assured that any information you will disclose to me will be treated with confidentially and used 
only for the purposes of this research. If you decided later, while I am still in your community, that you 
do not want your information to be included in the research, please let me know and your information 
will be excluded. 
Would you like to take part in this study? (Please tick one of the following) 
[   ] YES  [   ] NO 
 
In addition, to accurately recall the information you give, it would be of great help for me to record this 
interview. Would you permit me to do so?  
[   ] YES  [   ] NO 
 
 
QUESTIONNAIRE CODE: __________                              CHECK 1___ CHECK 2___ 
ENTERED___ 
 
DATE: ___/___/__ GPS Coordinates of House: N______________RESPONDENT ID: _______ 
                                                                          W 
 
PLEASE FILL IN THIS SECTION BY OBSERVATION 
House Walls: 1. [   ] Mud        2. [   ] Wood      3. [  ] Concrete Blocks          4. [   ] Other: 
Roof: 1. [   ] Thatch     2. [   ] Iron sheets     3. [   ] Tiles       4. [   ] Other: 
Floor: 1. [   ] Mud     2. [   ] Cement     3. [   ] Floor tiles     4. [   ] Other: 
 
RESPONDENT INFORMATION 
First name/Nickname  
Gender 1. [   ] Male     2. [   ] Female 
Ethnicity 1. [   ] Effutu    2. [   ] Ewe     3. [   ] Other ………….. 
Age  
Marital status 1. [   ] Single  2. [   ] Married  3. [   ] Widow  4. [   ] Separated 
Highest level of education 1. [   ] Primary 2. [   ] Secondary  3. [   ] Tertiary 4. [   ] Illiterate 
How long have you lived here? 1. [   ] I was born here        2. [   ] Other: ………………… 
  
HOUSEHOLD CHARACTERISTICS 
Head of the Household? 1. [   ] Yes        2. [   ] No      




How many people live in the 





Details about each person: Person Age Gender Level of 
Education 
Employed? 
 1  1      2  1     2     3     4   1           2 
 2  1      2 1     2     3     4   1           2 
 3  1      2 1     2     3     4   1           2 
 4  1      2 1     2     3     4   1           2 
 5  1      2 1     2     3     4   1           2 
 6  1      2 1     2     3     4   1           2 
 7  1      2 1     2     3     4   1           2 
     
How many of any of these 
items do you possess in your 
Household? 
Car___   Motorcycle___     Bicycle___     Mobile phone___     
Gas stove___     Coal pot___     Kerosene stove___ “Gyapa” 
stove (energy efficient stove)___    
Do you have electricity in your 
house? 
1. [   ] Yes        2. [   ] No 
Do you have toilet facility? 1. [   ] Yes        2. [   ] No 
Do you have pipe borne water 
facility in your house? 
1. [   ] Yes        2. [   ] No 
• Level of Education: 1. [   ] Primary 2. [   ] Secondary  3. [   ] Tertiary 4. [   ] Illiterate 
• Employed: 1 -  Yes; 2 – No  
 
SECTION 1.0: HOUSEHOLD LIVELIHOOD AND INCOME INFORMATION 
1. What is your main source of livelihood or income? 
1. [   ] Fishing  If 1, then continue from 2. Else, continue from Q7  
2. [   ] Aquaculture 
3. [   ] Crop farming   6. [   ] Livestock farming  
4. [   ] Petty trading   7. [   ] Unemployed      If 6, then continue from 11 
5. [   ] Fish mongering   8. [   ] Other …………………………………… 
 
2. What type of fishing are you engaged in? 
1. [   ] Deep sea 
2. [   ] Near shore drag netting  
3. [   ] Other ………………………………………… 
 
3. How many times do you go out for fishing in a week? ……………………….. 
1. [   ] 1 – 2 times    2. [   ] 3 – 4 times    3. [   ] 5 – 6 times    4. [   ] ≥ 6 times 
 
4. What type of vessel do you use? 
1. [   ] Big boat with oars/peddles  
2. [   ] Big boat with outboard motor 
3. [   ] Small boat with oars 
4. [   ] Small boat with outboard motor 
5. [   ] Other: ……………………………………………………………………………. 
 
5. What percentage of the fish catch is shared for your homes? ……………………… 
 




7. Do you have any additional/supplementary livelihood/income source?  
1. [   ] Yes  
2. [   ] No   If 2, go to Q11 
 
8. What is your additional/supplementary livelihood/income source? 
1. [   ] Bee keeping   
2. [   ] Aquaculture 
3. [   ] Livestock rearing   6. [   ] Crop farming 
4. [   ] Petty trading   7. [   ] Grasscutter rearing 
5. [   ] Fish mongering   8. [   ] Other: …………………………………… 
 
9. What was your objective for taking an additional/supplementary livelihood activity? 
1. [   ] Stabilize income 
2. [   ] Coping strategy (i.e. in response to an existing/imminent stress on main livelihood) 
3. [   ] Risk management strategy (i.e. as insurance against foreseeable stress) 




10. What is your spouse’s main source of livelihood or income? If single/widow, go to Q13 
1. [   ] Fishing   
2. [   ] Aquaculture 
3. [   ] Farming  
4. [   ] Petty trading   6. [   ] Unemployed      If 6, go to 13 
5. [   ] Fish mongering   7. [   ] Other …………………………………… 
 
11. How long has he/she you been practicing his/her main livelihood? ……years 
 
12. What is your average total monthly household income (consider all income streams)? 
GHS…... 
 
13. What percentage of it is from your main livelihood activity(ies)? ……………... 
 
14. What percentage of it is from your additional/supplementary livelihood(s)? …………… 
 
15. PA1: In the last month what percentage of your average total monthly income have you spent 
on the following items? (use photo aids and pebbles) 
 Item  Percentage (%) 
1 Food  
2 Health (E.g. drugs, hospital bills, etc.)  
3 Transportation  
4 Fuel (for fishing)  
5 Energy (E.g. light bills, firewood, charcoal, etc.)  
6 Water (E.g. water bills or costs)  
7 Children’s education (E.g. fees, uniforms, books, etc.)  
8 House maintenance (E.g. repair works, installations, etc.)  
  





SECTION 2.0: HOUSEHOLD ENERGY NEEDS 
16. Which of these energy sources do you use in your household and for what? 
Rank Energy Source Uses Cost per week 
(GHS) 
Cost per Month 
(GHS) 
1 Firewood  1         2         3   
2 Charcoal   1         2         3   
3 Kerosene  1         2         3   
4 Other:   1         2         3   
5 Other:   1         2         3   
• Uses code: 1 – Cooking; 2 – Lighting; 3 – Other 
• Find out from the local market the volume/weight of each energy source per 1 GHS and use 
energy conversion factors (World bank) to calculate household energy consumption per month 
or year 
 
17. Where do you get firewood for cooking/lighting? 
1. [   ] Mangrove forest 
2. [   ] Other Shrubs around the lagoon 
3. [   ] Wood lot (Location: ……………………………) 
4. [   ] Purchase it from the market 
5. [   ] Other: 
…………………………………………………………………………………………….. 
 
SECTION 3.0: HOUSEHOLD HEALTH  
18. Do you have National Health Insurance (NHI)? 1. [   ] Yes 2. [   ] No 
 
19. Do the other members of your household have NHI? 
Person Have NHI? 
1 1           2 
2 1           2 
3 1           2 
4 1           2 
5 1           2 
6 1           2 
7 1           2 
• Have NHI?: 1 -  Yes; 2 – No  
 
20. When was the last time any member of your household was sick? 
1. [   ] 1 – 2 months ago 
2. [   ] 3 – 4 months ago 
3. [   ] 5 – 6 months ago  
4. [   ] ≥ 6 months ago 
5. [   ] Can’t remember 
 
21. What sickness/disease did he/she have? 
1. [   ] Malaria 
2. [   ] Cholera 
3. [   ] Typhoid  
4. [   ] Other: 
…………………………………………………………………………………………… 
22. What treatment did he/she receive? 
xxi 
 
1. [   ] Hospital  
2. [   ] Self-medication with herbal medicine 
3. [   ] Self-medication with orthodox medicine 
4. [   ] Other: 
…………………………………………………………………………………………… 
 
23. How long did it take him/her to recover? 
1. [   ] < 1 week  
2. [   ] 1 – 2 weeks  
3. [   ] 3 – 4 weeks 
4. [   ] > 4 weeks 
 
SECTION 4.0: SOCIOCULTURAL RELATIONS 
24. Where have you come from to settle here (If not Effutu and not born in the village)? 
…………... 
 
25. Why did you come to settle here? 
……………………………………………………………………… 
 
26. Do you have nuclear/extended family relatives living in other towns?   1. [   ] Yes 2. [   ] No 
 
27. How often do they send you money?  
1. [   ] Regularly  2. [   ] Occasionally 3. [   ] Seldomly 4. [   ] Never 
 
28. What percentage of your average total monthly income is remittance from distant relatives? 
…. 
 
29. How often do you send them money?  
1. [   ] Regularly    2. [   ] Occasionally   3. [   ] Seldomly    4. [   ] Never 
 
30. What percentage of your average total monthly income do you remit to distant relatives? …… 
 
31. Do you have landed property back in your “hometown”? 1. [   ] Yes 2. [   ] No 
 
32. Do you make monetary contributions to developmental activities in your “hometown”?  
1. [   ] Yes    2. [   ] No 
 
33. From January up until now, how often did you visit your “hometown”?  
1. [   ] Once 
2. [   ] 1 - 2 times 
3. [   ] 3 – 4 times 
4. [   ] 5 – 6 times 
5. [   ] ≥ 6 times 
 
SECTION 5.0: SOCIAL INTEGRATION 
34. How fluently can you speak the Effutu language? 
1. [   ] Very fluently 2. [   ] Partially        3. [   ] Can’t speak it at all 
 
35. How well can you understand the Effutu language? 




36. Do you have any landed property in Winneba? 1. [   ] Yes 2. [   ] No     3. [   ] In the 
process  
 
SECTION 7.0: PERCEPTION OF CLIMATE CHANGE RISK AND IMPACTS 
 
37. What do you perceive to be some the changes to the weather conditions in recent time compared 
to about 10 years ago? (Don’t give options. Tick from response. Multiple choices allowed) 
1. [   ] High temperatures 
2. [   ] Low rainfall 
3. [   ] Erratic rainfall  
4. [   ] Intense waves and storms  
5. [   ] Other: 
…………………………………………………………………………………… 
 
38. Which year (as far as you can remember) was the poorest fishing year? …………….. 
 
39. Which year (as far as you can remember) was the best fishing year? ………………… 
 
40. How would you compare year-round fish catches in recent times with about 10 years ago? (Don’t 
give options. Tick from response) 
1. [   ] Increased 
2. [   ] Decreased 
3. [   ] Increased but variable  
4. [   ] Decreased and variable  
5. [   ] Other: ……………………………………………………………………………. 
 
41. Can you list any fish species that you used to get in abundance about 10 years ago but not in 








43. What do you think are the main causes for the differences in fish catches between now and 10 
years ago? (Don’t give options. Tick from response. Multiple choices allowed. Note: Could be climatic or non-climatic) 
1. [   ] Low rainfall 
2. [   ] Increase in temperatures 
3. [   ] Erratic rainfall pattern  
4. [   ] Activity of bigger vessels  
5. [   ] Increased occurrence of algal bloom 
6. [   ] Increased cost of pre-mix fuel 
7. [   ] Other/addition comments: .…………………………….………………….............. 
 
44. How does this situation affect your life in general? (Don’t give options. Tick from response. Multiple choices 
allowed) 
1. [   ] Low income 
2. [   ] Poor nutrition (not able to buy enough food) 
3. [   ] Resort to borrowing (incur debts) 
4. [   ] In ability to secure loans due to low savings 
5. [   ] loss of customers due to increased fish prices 
xxiii 
 
6. [   ] Stress and mental health problems 




45. Have you observed that the sea is drawing closer to your community? 1. [   ] Yes    2. [   ] No 
 
46. Do you perceive that you, your household and your house are at risk of the sea level rising? 
1. [   ] Agree   3. [   ] Unsure  4. [   ] Disagree  
 
SECTION 8.0: ADAPTATION STRATEGIES  
47. How are you adapting to the decrease in fish catches from the sea? (Don’t give options. Tick from 
response. Multiple choices allowed) 
1. [   ] Bought outboard motor to go further into the sea 
2. [   ] Move to other fishing communities  
3. [   ] Find other artisanal jobs during the lean season 
4. [   ] Go more often to sea than before in the good season (more effort in good season) 
5. [   ] Increase the price of fish 






48. What have you done to safeguard your house against the rising sea level? 
1. [   ] Built a new house further away from the shore 
2. [   ] Changed the building materials of the house to concrete blocks 
3. [   ] Reinforced the walls with “rubbish” 
4. [   ] Reinforced the walls with sand bags 





PA2: RISK MAPPING 
a. Activity 1: Can you (together) think about and make a list of all the challenges you have in this 
community with regards to your livelihood? (Hint: climatic and non-climatic). Incidence index 
 
b. Activity 2: Can you rank these challenges that you have listed in order of which of them is most 
important/affects you the most? Importance index 
c. Activity 3: Can you assign a few pebbles to indicate the severity of each of the first six 
challenges in the main and lean seasons respectively? Assign more pebbles to the ones that 
affect you most and less to once that are less severe? 1 (barely noticeable) to 10 (life 
threatening). Severity index 
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SECTION 9.0: MEASURING INDIVIDUAL ADAPTIVE CAPACITY  
 DIMENSION (SOCIAL): INDICATORS: TRUST, NETWORKS, RECIPROCITY 
49. What’s your level of trust in your community’s Assembly man to be acting in the best interest 
of your community? 
1. [   ] High    2. [   ] Weak    3. [   ] None 
 
50. How many social/occupational groups within and outside your community do you join?  
1. [   ] One    2. [   ] Two    3. [   ] Three     4. [   ] Four    5. [   ] More than 5 
 
51. How likely are you to obey the community laws even if nobody else is obeying it? 
1. [   ] Likely    2. [   ] Uncertain     3. [   ] Unlikely 
 
      DIMENSION (HUMAN): INDICATORS: EDUCATION, SKILLS, HEALTH 
52. What is the highest educational level you’ve been able to sponsor any member of your 
household?     1. [   ] Primary    2. [   ] Junior high    3. [   ] Senior high     4. [   ] University 
 
53. Apart from your main livelihood activity how many other jobs/livelihood activities do you 
possess sufficient skills to do independently? 
1. [   ] One    2. [   ] Two    3. [   ] Three     4. [   ] Four    5. [   ] Five or more 6. [  ] None 
 
54. How many times in total have you or any member of your household been treated for a 
sickness/disease this year?    
            1. [   ] 1 – 2 times    2. [   ] 3 – 4 times    3. [   ] 4 – 5 times    4. [   ] 5 – 6 times    5. [   ] ≥ 6 times 
 
      DIMENSION (FINANCIAL): INDICATORS: SAVINGS, REMITTANCES, 
INVESTMENTS 
55. Do you have any savings in the Bank? 1. [   ] Yes    2. [   ] No     
 
56. Do you join any credit union/”susu” group? 1. [   ] Yes    2. [   ] No 
 
57. Do you receive remittances/financial support from any of your family members outside your 
community? 1. [   ] Yes    2. [   ] No 
58. How likely are you to be granted a loan from the bank? 
1. [   ] Very likely    2. [   ] Likely    3. [   ] Uncertain      4. [   ] Unlikely    5. [   ] Very unlikely 
 
59. Have you made any investment into anybody’s business that pays you dividends OR have 
anybody renting your land or house that pays you rents? 1. [   ] Yes    2. [   ] No 
 
     DIMENSION (PHYSICAL): LANDED PROPERTY, FISHING EQUIPMENT, 
PROCESSING TOOLS 
60. How many fishing gears do you own (for the lagoon)? 




61. What is the state of most of your fishing gears?    
1. [   ] New    2. [   ] Nearly new    3. [   ] Old    4. [   ] Very old 
 
62. How many fish smoking kilns do you have? 
1. [   ] None     2. [   ] 1 – 2 times    3. [   ] 3 – 4 times    4. [   ] 5 – 6 times    5. [   ] ≥ 6 times 
 
DIMENSION (MANAGEMENT APPROACH): INNOVATION, ALTERNATIVE 
LIVELIHOOD, RISK BEHAVIOUR 
63. Are you willing to change your main livelihood to another one if the fishing business here 
becomes very bad/dangerous/unprofitable in the future?  
1. [   ] Yes    2. [   ] Uncertain   3. [   ] No 
 
64. How willing are you to try new things? 
1. [   ] Very willing    2. [   ] Generally willing    3. [   ] Uncertain      4. [   ] Generally unwilling    
5. [   ] Very unwilling 
 
65. Have you tried any of the alternative livelihood methods introduced by the Forestry/Wildlife 
Division here in your community? 1. [   ] Yes    2. [   ] No 
 
66. If yes, which one? 
………………………………………………………………………………………. 
 
67. Why? ……………………………………………………………………………………… 
 
 
SECTION 6.0: KNOWLEDGE AND ACTIVITIES AROUND THE LAGOON 
6.1: ACTIVITIES AND BENEFITS 
68. Do you visit the lagoon sometimes?       1. [   ] Yes 2. [   ] No     If No, go to Q74 
 
69. What do you usually go to the lagoon to do? (If 2, 3, 4 or 5, then go to 72) 
1. [   ] To fish  
2. [   ] To cut/gather firewood 
3. [   ] To collect crabs  
4. [   ] To watch the birds 
5. [   ] Other: ……………………………………………………………………………. 
 
70. How often do you fish in the lagoon in a week? 
1. [   ] Once a week 
2. [   ] Twice a week 
3. [   ] Thrice a week 
4. [   ] Four time a week  5.  [   ] ≥ 5 times a week 
 
71. Which type of gear do you use in the lagoon? 
1. [   ] Drag net 
2. [   ] Cast net 
3. [   ] Hook and line  
4. [   ] Other: ……………………………………………………………………………. 
 
72. What do you do with what you gather from the lagoon? 
1. [   ] Mainly sell it 
2. [   ] Mainly use it at home  
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3. [   ] Other: …………………………………………………………………………… 
 
73. What percentage of your total monthly household income is the sale from what you collect at 




       6.2: LOCAL PERCEPTIONS OF LAGOON BIODIVERSITY AND THREATS 
74. In your opinion what is the state of fish resources in the lagoon? (Don’t give options. Tick from response) 
If 1 or 2, go to Q48. Else go to Q49 
1. [   ] Depleted 
2. [   ] Near depletion 
3. [   ] Abundant  
4. [   ] Very abundant 
5. [   ] Can’t tell 
 
75. What in your opinion is the cause for your choice in Q74 above? (Don’t give options. Tick from 
response. Multiple choices allowed) 
1. [   ] Illegal fishing methods 
2. [   ] Disregard for traditional laws on taboo days 
3. [   ] Increase in salinity  
4. [   ] Removal of mangrove forest 
5. [   ] Low rainfall 





76. What in your opinion is the cause for the current state of the mangrove around the lagoon? 
(Don’t give options. Tick from response. Multiple choices allowed) 
1. [   ] Overharvesting  
2. [   ] Disregard for traditional laws on taboo days 
3. [   ] No other source of firewood  
4. [   ] Illegal harvesting 
















Appendix A2: Extra questions included in net owner household questionnaire 
 
5. How did you acquire your fishing gear? 
1. [   ] Purchased it outright with own money 
2. [   ] Purchased it with a loan or credit facility 
3. [   ] Inherited it 
4. [   ] By hiring each week 
5. [   ] Other: …………………………………………….. 
62. Do you possess an outboard motor? 1. [   ] Yes    2. [   ] No 




Appendix A3: Extra questions removed from net owner household questionnaire  
 
41. In which season do you visit the lagoon more frequently? 
1. [   ] Dry season 
2. [   ] Rainy season 
3. [   ] All year round 




46. In your opinion what is the state of the mangrove forest around the lagoon? (Don’t give options. Tick 
from response). If 1 or 2 go to Q50. Else Q51 
1. [   ] Depleted 
2. [   ] Near depletion 
3. [   ] Abundant  
4. [   ] Very abundant 
5. [   ] Can’t tell 
 
47. Personally, do you think your activities in the lagoon affects the proper functioning of the 
lagoon?  
1. [   ] Strongly agree     2. [   ] Agree   3. [   ] Uncertain   4. [   ] Disagree     5. [   ] Strongly disagree 
 
49. How much was your average total monthly income during that period? ……………….. 


















Survey respondent haven arranged his livelihood constraints in order of importance and 










Appendix C: Semi-Structured Interview Guide 
 
ADAPTATION AND RESILIENCE OF A COASTAL LAGOONAL COMMUNITY IN 
A TROPICAL DEVELOPING COUNTRY (GHANA)TO CLIMATE AND 
ENVIRONMENTAL CHANGE  
Questionnaire for Semi-Structured Interview with Local Government Officials 
November 2018 – January 2019 
 
My name is Daniel Koomson and I am a PhD candidate at the University of Derby in UK. I am 
conducting a research about the adaptation and resilience of coastal communities in tropical 
developing countries to Climate and Environmental Change, and I am using Akosua Village 
as a case study.  
The broad aim of this research is to understand the impacts of climate and environmental 
change on the community and explore management options that will enhance their adaptive 
capacity. In this regard, I would like to ask you a few questions regarding your outfits work 
with the community. 
You may retain any information you want, and you may stop the interview anytime as well.  
To accurately recall the information you give, it would be of great help for me to record this 
interview. Would you give me permission to do so please?     [   ] YES [   ] NO 
 
1. What, in your opinion, are some of the main challenges of the Akosua Village? (Hint: 
could be climatic or non-climatic) 
 
2. What initiatives/actions/projects have the municipal council taken in the past to 
improve the welfare of the barrier community? 
 
3. What were the outcomes of these initiative/actions/projects? 
 
4. From an administrative point of view, what have been some of the challenges you have 
faced in your work to improve the lives of the people of Akosua Village? 
 




Appendix D: Focus Group Discussion Guide 
 
Preamble 
Thank you for agreeing to participate in this discussion.  
 
I am a PhD student from the University of Derby in the UK. I am conducting a research with 
the aim to understand how your community is being impacted by climate and environmental 
change, and how you are coping with these changes. We believe that it is when we truly 
understand the nature of the impacts and what strategies you are currently using to cope with 
them that we can work together to find ways of enhancing your capacity to adapt. Today’s 
discussion and activities is mainly for us to think about the structure of the community and the 
main challenges that you face with regards to your livelihood. 
 
To help me to accurately recall our discussion later, would you kindly give me permission to 
record the discussion? 1. Yes 2. No 
 
1. What does wellbeing/quality of life mean or look like to you? 
 
2. Understanding the community structure (context)  
a. What is your community’s leadership structure/hierarchy? 
b. Are there any groups/sub-groups within your community? 
c. What is the nature of your community’s relationship with the people of Winneba and 
their leaders? 
d. What connections are there between your community here and your “hometown”? 
e. In your community, what constitutes “wellbeing” in the context of your livelihood 
(small-holder fishing) 
 
3. Seasonal Calendar 
 
4. Risk Mapping 
a. Activity 1: Can you (together) think about and make a list of all the challenges you 
have in this community with regards to your livelihood? (Hint: climatic and non-
climatic). Incidence index 
b. Activity 2: Can you rank these challenges that you have listed in order of which of them 
is most important/affects you the most? Importance index 
c. Activity 3: Can you assign a few pebbles to indicate the severity of each of the first six 
challenges in the main and lean seasons respectively? Assign more pebbles to the ones 
that affect you most and less to once that are less severe? 1 (barely noticeable) to 10 
(life threatening). Severity index 
d. Activity 4: With the aid of this calendar (Jan to Dec), can you depict the major (and 
minor) activities that go on in recent times in this community in a year? (Hint: think 
about major and minor rainy seasons, main and lean fishing seasons, festivals, 
migrations, community meetings, communal activities, etc.) 
 
5. Adaptation strategies – Force Field Analysis to depict and stimulate discussions 
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a. Discussion 1: Taking the most important challenge that you have already listed, what 
do you do currently to address each of them? What would you like to see happen about 
it? 
 
b. Discussion 2: How, ideally and in your opinion, would have been the preferred way 
you think each of these challenges should be handled? (Hint: either individually or as a 




6. Assessment of Capital Assets (Adaptive Capacity) 
Facilitator to explain each dimension of capital assets, then participants discuss and rate each 
indicator between 1 (extremely low and/or insecure) to 10 (abundant and/or secure). 
Conversations behind these activities are of particular interest. 
A. Social Capital 
Social capital broadly refers to those factors of effectively functioning social groups that 
include such things as interpersonal relationships, a shared sense of identity, a shared 
understanding, shared norms, shared values, trust, cooperation, and reciprocity  
i. How would you rate the level trust in each other that exist in this community? 
(trust)    
ii. How would you rate the response of community members to communal 
activities? (cooperation) 
iii. How would you rate the likelihood that people will obey laws and regulations 
even if others don’t? (reciprocity) 
 
B.  Human Capital 
Human capital is the stock of knowledge, habits, social and personality attributes, including 
creativity, embodied in the ability to perform labour so as to produce economic value. 
xxxii 
 
i. How would you rate the desire for learning and pursuit of education in this 
community? (education) 
ii. How would you rate the ability of people in this community to effectively do 
other livelihood activities apart from fishing? (skills, flexibility/versatility) 
iii. How would you rate the general health condition of people in this community? 
(Health) 
 
C.  Natural Capital 
Natural capital refers to the elements of the natural environment which provide valuable goods 
and services to people. For example, mangrove forest, fish stocks, sand at the shore, from 
which flows valuable benefits, or ecosystem services, such as flood risk reduction and carbon 
capture. 
i. How would you rate the abundance of the fish stock in the area of the sea where 
you fish? (Sea fish stock) 
ii. How would you rate the abundance of fish stock in the lagoon? (Lagoon fish 
stock) 
iii. How would you rate the diversity of fish species in recent times as compared to 
about 10 – 15 years ago? (Catch diversity) 
iv. How would you rate abundance of mangrove tress around the lagoon? 
(Mangrove forest) 
 
D. Physical Capital 
Physical Capital refers to a factor of production (or input into the process of production), such 
as machinery, processing materials, gears, boats, outboard motor, etc. 
i. How would you rate the general condition of your fishing gears in this 
community (generally new, nearly new, fairly used, very old, dilapidated)? 
(Fishing gears) 
ii. How would you rate the fleet of fishing boats/canoes owned by people in this 
community as compared to people in your “hometown”? (Boats) 
iii. How would you rate the availability and condition of the processing 
materials/equipment that women use in processing fish? (processing materials) 
 
E.  Financial Capital 
Financial capital is the money, credit, and other forms of funding that build wealth. 
i. How would you rate the ease with which you are able to access loans to invest 
in your livelihood? (access to loans) 
ii. How would you rate the patronage of credit union or “susu29” group by members 
of this community? (savings) 
iii. How would you rate the attitude of members of this community to micro-finance 
companies? (access to loans) 
 
 
29 “Susu” is a local money saving system where savings collectors visit registered clients once a week to collect 
any amount of money that they are willing to contribute. Contributors are under no obligation to contribute 
each week. The collectors then save this money with the bank, and clients can make claim for their savings at 




7. Group ranking of the importance of each capital assets for their adaptive capacity  
A. Social Capital 
B. Human Capital 
C. Natural Capital 
D. Physical Capital 
E. Financial Capital 
 
8. Social Network Analysis 
This involves asking a group about places they visit and why they visit these places. The group 
maps where they go to seek different forms of support: financial, social and health advice. They 
discuss the strength of these relationships. The whole discussion is depicted by drawing nodes 
(indicating entities) and connecting them with different line types (solid, dashed, dotted) to 
depict presence or absence of a relationship and the strength of it. 
 Questions: 1. Why do you visit these nodes? 
         2. What ports could they call to but do not? Why? 






















Appendix E: Background Descriptions of Winneba, Akosua Village, and Woarabeba 
 
(1) Winneba: Geopolitical, Socio-economic, Infrastructural, and Cultural Context 
Geopolitically, Winneba forms a Municipality and is one of the 260 administrative districts of 
Ghana. It is governed by a local government system (the Effutu Municipal Assembly – EMA).  
The EMA is headed by the Municipal Chief Executive (MCE), a post which is similar to a 
Mayor. The jurisdiction of the EMA covers Winneba and about 9 smaller suburbs (Figure 3.1). 
The MCE, who is appointed directly by the president of Ghana and exercises executive and 
legislative functions on behalf of the President through an Executive Committee and a District 
Planning and Coordinating Unit (DPCU). The DPCU which comprises directors of agriculture, 
health, education, engineering, and other key departments within the Effutu Municipality, 
serves as the technical wing of the EMA providing planning and advisory support for activities 
within the municipality. As part of the local government system, the EMA also has a general 
assembly, which is comprised of publicly elected representatives from all electoral areas in the 
constituency (Figure A1). There are several service institutions within Winneba. These include 
an Education, Youth and Sports Department, Health Department, Waste Management 
Department, Agriculture Department, Physical Planning Department, Social Welfare and 
Community Development Department, Forestry and Wildlife Departments, Disaster 
Management and Prevention Department, to name a few. Other key agencies present within 
the Municipality are the Police, Fire and Prison Services, Electricity and Water Companies, as 
well as Audit and Immigration Services. There are also several banks, hospitals, and about 247 
educational institutions covering all levels of education, both public and private, and including 
a tertiary institution – the University of Education, Winneba (UEW) (Figure 3.1) which has 
more than 18,000 student population. 
 
 
Figure A1: The political and traditional governance structure of the Effutu Municipality  
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Although the student population is mostly transient, the steady growth of the UEW and other 
educational institutions have been a source of rapid socio-economic and infrastructural 
development and change in Winneba. Hagan (2000), who wrote what is perhaps the only 
extensive ethnographic account of the life and culture of the Effutu people explains why 
Winneba, though a relatively small town, has rich governance and institutional presence and 
experiences rapid socio-economic and infrastructural development. According to the author, 
who conducted his studies between 1971 – 1973, Winneba was a British trade port in the then 
Gold Coast State. At that time, although the primary economic activity in Winneba itself was 
fishing, trading through the port generated economic growth and development through the 
agricultural produce received from the farming hinterlands. The port trade ended in the 1960s 
which lowered, and even reversed the influx of people, commerce, and jobs in Winneba until 
the 1970s when, according to Hagan (2000), the development of elementary and higher 
educational institutions replaced trading to resuscitate population growth, as well as 
infrastructural and socio-economic development. Many of the governance and welfare service 
institutions enumerated earlier had been established on the back of this renewed impetus of 
population, infrastructural, and socio-economic growth.  
 
Although Winneba currently exhibits most indices of a rapidly developing peri-urban city, the 
native Effutu people who are predominantly purse seine30 fishermen and fishmongers 
constitute a dominant and cohesive cluster of settlements along the coastline. However, 
following the educational and socio-economic development of the town, many of the natives 
have moved into the hinterlands and live a more western lifestyle, quite different from that of 
the native fisherfolk. Notwithstanding, the cultural practices and identity of the Effutu people 
are still held and practiced by the native fisherfolk, and the Winneba township is led by a 
traditional ruler, the paramount Chief of Winneba. He also rules through the sub-Chiefs of the 
9 suburbs (Figure 3.1) within the Municipality, and Chief fishermen who are representatives 
of all the fisherfolk in fishing communities (i.e., Old Winneba, Akosua Village, Sankor, and 
Woarabeba communities) (Figure 3.1). The MCE and the EMA exercise political 
administration over Winneba Municipality, while the Paramount Chief exercises traditional 
rulership. Winneba also serves as a constituency in national presidential and parliamentary 
elections. As such the town has its own Member of Parliament (MP), who is elected during 
public elections that take place every 4 years. He represents the Winneba constituency in 
parliament and also serves as an ex officio member of the EMA.  
 
This system of nested and combined political and traditional governance system is often a point 
of political and cultural tensions in Winneba, almost every 4 years. For example, from personal 
observations and interviews with the Paramount Chief and executives of the EMA, it is not 
always that traditional expectations agree with political ones. Also, there have been occasions 
(between 2012 and 2016) where the elected MP was of a different political party from the 
incumbent government and its appointed MCE, which created tensions about which political 
 
 
30 The purse seine fishing involves going out at sea to target schools of fish, surrounding them with a net, and 
slowly closing in the net to enclose and trap them. 
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party takes credit for development initiatives. These tensions about political point-scoring are 
compounded by political interference in the election of local government representatives (also 
known as Assembly men or women) due to their representation and influence in the EMA 
(Figure 3.2). Besides these, Winneba has a long-standing Chieftaincy conflict. This chieftaincy 
conflict which dates back to the 1800s and possibly much earlier has been due to a system of 
alternating succession between a man and his sister’s children (Hagan, 2000). This is a 
perennial conflict that escalates almost every year during the annual deer hunting festival of 
the Effutu people each year. This festival which entails processions and sacrifices to deities 
culminates in a competition between two traditional groups to be the first to catch with bare 
hands a living deer in the surrounding mountain ranges. The animal is presented for a final 
sacrifice in a grand debur of the paramount Chief and sub-Chiefs. The days leading up to the 
climax of the festival have been perennially characterised by violent clashes between the two 
traditional groups primarily because each group also stands behind the houses competing for 
heirship. This conflict extends beyond heirship to which family has the right to negotiate and 
grant customary land tenure rights. Thus, currently, all the Winneba stool lands are vested in 
the Government and managed in trust for the Chiefs and people by the Lands Commission of 
Ghana. The nearest administrative office of the Lands Commission to Winneba is in Cape 
Coast, the Capital of the Central Region, which is about 88 km from the town (Figure 3.1). 
This has also resulted in several land ownership disputes due to dubious negotiations and illegal 
sales of lands by members of each royal family line who claim control over certain portions of 
lands in Winneba. The socio-political conflicts described have important implications for the 
lives and livelihoods of the fishing communities studied. These are discussed in greater detail 
in Chapter 5.  
 





The ancestors of Akosua Village migrated from the Volta Region on the eastern coast of Ghana 
to settle in the current location about a century ago. The native people of the Volta Region of 
Ghana are the Ewes (pronounced ‘air-where’) who speak the Ewe language. According to the 
narrative, a woman called Mama Kwasiwor traveled from Anexor, a suburb of Togo, and 
settled at Agona Swedru in the Central Region of Ghana (Figure 3.1) with her trading business. 
She married a man called Torgbi Aba who was from Anlo in the Volta Region. The woman 
(Mama Kwasiwor) decided to come and see the southern coast of Winneba and befriended a 
native woman called Nana Adwoba. By then, the native Effutu people called the current 
location of the village “Akumaye.” When she realised that the place is good for fishing, she 
went back to Anlo and called her husband who was also a fisherman to join her in her trading.  
When they arrived, they cleared the area which was full of date palm trees and thornbushes. At 
night, they lighted hurricane lamps and hanged them in the trees to scare the wild animals and 
dangerous snakes. Her husband then began his fishing work while the woman continued her 
business of selling palm wine with some food. As their work was progressing, Torgbi went 
back to Anlo and called his brothers and sister to come and join them in their businesses. After 
a while, they all went to see King Ghartey IV, the then Paramount Chief of Winneba to seek 
permission to settle on the land. By then, King Ghartey was also the President of the Fante 
Confederation from 1919 – 1920. They were granted permission and a great unity was formed 
between the Anlos and the Fantes. The Effutu natives could not pronounce the name 
“Kwasiwor” well. So, they called the woman “Akosua.” Kwasiwor is the local name for a 
female born on Sunday in the Ewe language of the people of Akosua Village and the Volta 
Region of Ghana. In Twi and Fante, a female born on a Sunday is Akosua. That is how the 
village came to be known as Akosua Village, named after the first Ewe woman who came to 
settle with her husband in the current location. However, this initial settlement was not 
perennial. As the initial settlers spent only 9 months fishing during the major fishing seasons 
and returned to their hometowns in the Volta Region at the end of the fishing season for about 
4 months. Thus, only temporary structures were built by the earlier settlers. These structures 
were built with mangrove poles from around the Muni lagoon, with woven palm leaves and 
thatch as roofing.  
 
The fishing method of the people of Akosua Village is beach seining, which is completely 
different from the purse seine fishing method of the native Effutu people. The purse seine 
fishing method involves going much further out at sea, spending sometimes several days, to 
target dense schools of fish, surrounding them with a net, and slowly closing in the net to 
enclose and trap them. This means that the fishermen sometimes return with fishes that are 
several days old. Conversely, the fishing method of Akosua Village entails the deployment of 
a seine net at a maximum distance of about 700 metres from the shore and manually hauling it 
by long ropes to the shore. This was a major benefit to the fish-loving people of Winneba when 
Akosua Village first settled.  
 
Historically, beach seine fishing was carried out through what was locally known as a contract 
system. This entailed a person who owned a seine net and canoe, contracting with people from 
his hometown in the Volta Region by giving them an agreed advance of income to come and 
work as his fishing company at the Akosua Village throughout the major fishing season. This 
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was a 9 months period that lasted from the end of the major rainy season (August) to its 
beginning the following year (April). In the period between, the net owner travelled with his 
crew back to Keta and other parts of the Volta Region (Figure 3.1) where he reckoned to them 
how much profit had been made from fish sales, then pays everyone according to terms of their 
contractual agreement. Crew sizes then ranged from 70 – 85. With time, the temporary 
migration between Akosua Village and the Volta Region was abandoned for a more permanent 
stay, which led to some improvements in the quality and durability of the buildings. The 
temporary wooden pole structures and floors were dubbed with clay and the thatch roofs were 
lined with polythene sheets. Over time, the contract system was rejected due to perceived 
unfaithfulness on the part of the net owners in the declaration and disbursement of profits. 
Combined with dwindling fish catches and the difficulty in finding and maintaining large crew 
sizes, the seine nets currently used in Akosua Village are, in comparison with those of earlier 
years, very small.   
 
(3) Woarabeba (history narrated by Chief of Woarabeba). Picture taken by researcher 
 
According to the Chief of Woarabeba, the community was established by a native of Winneba 
who had travelled to the Volta Region, from where the people of Akosua Village migrated, to 
seek traditional medical care31. There, he learned about the beach seine fishing method and 
acquired some seine nets to practice beach seining upon his return to Winneba. Realising the 
big and fresh fish catches he and his assembled crew were making daily in few hours, the 
natives drove him away from them to the current location which is separated from the native 
fishing communities by the Ayensu River (Figure 3.1). The man and his crew called their new 
 
 
31 The Ewe people of the Volta Region are known nationally to have rich indigenous medicinal knowledge and 
fetish healing powers. 
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settlement Woarabeba, which means, “you-will-come-by-yourself” as an insinuation to their 
native brothers that, although they are driven far away, they will still attract people because of 
their daily fresh and big catches. This proved true, and soon, many more natives were moving 































Appendix F: Photos from Focus Group Discussions in Akosua Village and Woarabeba 
 
 
FGD with young women in Akosua Village (removed due to data protection) 
 
FGD with old women in Akosua Village (removed due to data protection) 
 




FGD with young women in Woarabeba (removed due to data protection) 
 
 












Appendix G: Focus Group Discussion Guide (By S. Davies-Vollum, 2017) 
 
Integrated and sustainable coastal Management: A case study of Muni-Pomadze, Ghana 
Questionnaire for data collection with key stakeholders  
January/February 2017 
 
These questions will be administered during semi-structured interviews with key stakeholders 
and adapted accordingly. 
Use these questions as prompts by allowing semi-structured interviews to be open-ended and 
letting the interviewee give a more in-depth information or perspective (not all questions 
have to be asked or order of questions followed) 
We are aiming to study the characteristics and practices of the fishing community. We wish 
to identify the linkages of livelihood practices – how it is done and how it is connected to the 
lagoon. We also want to analyse people’s understanding of any changes to the short and long-
term environmental impacts of human activities around the lagoon. The over-arching research 
aim is to understand how people’s activities might impact or speed up the process of 
environmental change at the shoreline of a developing country.  
 
I. Background of the region 
 
• Can you give some information about the town of Winneba? 
• What is your knowledge of the Akosua fishing community? (Prompt like where they 
originally came from? Etc.) 
• What have been some changes you have noticed in the region recently (say five 
years)? 
• Can you provide a comparison between Winneba and Accra? (in terms of 
infrastructure, people or livelihood activities?) 
 
II. Social and economic characteristics of the people 
 
• Can you help identify the different social groups that make up the town of Winneba? 
• What are the primary sources of income for the different groups of people who live in 
Winneba? 
• Are you aware of any cultural practices of the fishing communities that influence their 
fishing practices? 
• What do you think are some of the similarities and differences between the town, the 
Warabeba and the Akosua fishing communities? 
• Have agricultural practices of people in Winneba changed over the years? Recently? 
 




• Can you give some examples of environmental changes say within the timeline of 
five, ten or fifteen years? (historical perspective) 
• Why do you think these changes have occurred? 
• In your understanding – are these changes short term or might they have long-term 
impacts? 
• In your opinion, what are some of the reasons for these environmental changes? 
• From your perspective, can you help identify possible ways or solutions to slow these 
changes? 
• How can different sectors (such as public or private or civil societies) be involved in 
the overall solutions? 
• Are you aware of any non-governmental organisations here or elsewhere in Ghana 
working on similar sustainable environmental issues? 
 
IV. Policy related aspects (and Ramsar designation) 
 
• What is your opinion of the Ramsar designation of the Muni-Pomadze site? 
• How do you think the government have been managing the implementation of the 
Ramsar policies? 
• In your opinion is there anything more specific that the government can undertake 
(rephrase this question depending on whom the interviewee is)? 
• Are you aware of any climate change policies of the Ghanaian National Government? 
• Can some of the policy processes be implemented in Winneba?  
• In your opinion how much of climate change is happening due to human activities? 
Can you give some examples? 
• From your perspective can you help identify some sustainable practices for protecting 
the Ramsar site in Winneba? 
 
V. Any other comments that you would like to add to this interview about human 









Appendix G: Descriptive Characteristics of Akosua Village and Woarabeba Households 
 





































Respondents’ stay status 
Settler 




















































Ability to speak Effutu language 
No  43 (72.9) 12 (20.0) 
Partially 3 (5.1) 16 (26.7) 
Fluently  13 (22.0) 32 (53.3) 
Ability to understand Effutu language   
No 30 (50.8) 7 (11.7) 
Partially 15 (25.4) 18 (30.0) 
Completely  14 (23.7) 35 (58.3) 
Mean household size 5 5 
Mean workforce % household – 1 55.7 47.8 
Mean number of children household – 1  2 3 




Appendix H: Sample Quotations from FGDs On Climatic and Socio-Economic Stressors (A - 
Z) in Akosua Village and Woarabeba Fishing Communities 
 
 
Stressor  Quotation  
Bad road “Sometimes, the fish lands at that far side. So, if the road was good, we could easily go 
there and transport the fish” (Female participant/FGD/AV/Jan/2019) 
“The road from here to the last community too is bad. we need it to be constructed all 
the way. It is the women who have to carry the fish all the way from there to here when 
fish lands there. It is such a tedious work” (Male participant/FGD/AV/Jan/2019) 
“…especially those who are at Gonyo kodji (the farthest end of the community). When 
you are sick and can’t walk and need to go to the hospital, you have to walk all the way 
to Emma kodji (the entrance of the community)” (Female 
participant/FGD/AV/Jan/2019) 
Closed season “Fish is hard to come by when the sea is closed and what fish is left is very expensive. 
We find it hard to feed and provide basic needs for ourselves” (Female 
participant/FGD/WBB/Jan/2020) 
“Most often when this happens, I spend into my savings because the family needs to be 
taken care of. When the sea is closed to fishing there is no work for me to do if I do not 
go to Kumasi (another capital city 4 hours’ drive away from Winneba)” (Female 
participant/FGD/WBB/Jan/2020) 
“Oh, it didn’t. It didn’t. We were told we would receive money to take care of ourselves 
but where is it?” (Female participant/FGD/WBB/Jan/2020) 
“The closing of the sea in my opinion is badly timed because the fish come in alright, 
but they go away by the time the sea is opened to fishing” (Female 
participant/FGD/WBB/Jan/2020) 
Cold store 
“We also need a cold store. there are some around. but sometimes, we get soo much fish 
that we just need a place to keep them. but we don't. then we sell them cheaply so that 
the fish doesn't get rotten. Also, if there were a cold store here, people will also come 
here to buy…” (Male participant/FGD/AV/Jan/2019) 
 
“In the lagoon too sometimes we get a lot of fish but there are no buyers in the market. 
so if there is a cold store we can keep them in it” (Male participant/FGD/AV/Jan/2019) 
“The thing is, even when we save the sea becomes empty sometimes. When this happens 
we’re only left to spend into our savings to cater for the family temporarily. If we had a 
storage facility (cold store) things would be easier. We wouldn’t have to rely so much 
on drying and we could store some fish to sell when the sea is empty. It would help 
everyone in the business” (Male participant/FGD/WBB/Jan/2020) 
Erratic rains “Yes, the rains have destroyed so much already. It is really detrimental to our line of 
work. The rains destroy our fish and it poses a lot of financial loss.  Someone lost about 
GHC 1500 worth of dried fish through the rains” (Female 
participant/FGD/AV/Jan/2019). 
“Yes, there is a difference. At first, the heavy rains used to fall around august before the 




Flooding “It happens most times in the rainy season. Excess water from other places gets washed 
down here” (Male participant/FGD/AV/Dec/2018) 
“The floods from the lagoon also trouble us so much. It destroys our homes amongst 
other significant damage” (Male participant/FGD/WBB/Jan/2020) 
 
Inadequate water “We get some water. But they close it sometimes” (Female 
participant/FGD/AV/Jan/2019) 
Illegal use of 
monofilament purse 
seines by the Winneba 
fishermen 
“Wire people (i.e., monofilament net users) - when they see the fish coming down, they 
cast their net, so they stop the fishers from coming down. They block the fishes. It is the 
Winneba people that do that. They don’t do it even in the deep sea. Sometimes we clash 
their nets. So, we don’t get way. If they were to go a bit deeper we would have no 
problem” (Male participant/FGD/AV/Jan/2019). 
Lack of capital 
 
“The NOs give the fish to their wives. They also give it to those who have the money. 
Sometimes, it is the women who have the money who sponsor the men to go to the sea. 
So when the fish lands, they have absolute control over the fish. If you don't have money, 
you can't do that, and fish will be sold to you at a very high price” (Female 
participant/FGD/AV/Jan/2019). 
 
“It is money we use for everything. if the fish come and you don't have money, they 
won't give you. so we need money so that we too can get fish. we need money so that 
our business can grow. If i get money and my sister too has money, the three of us can 
join and get the men to go to sea for us” (Female participant/FGD/AV/Jan/2019). 
“Those who are able to buy, they take loans” (Female participant/FGD/AV/Dec/2018) 
 
“Many people have skills like hair-dressing but they do not have the equipment to start” 
(Female participant/FGD/AV/Dec/2018) 
“We received some support from political parties” (Female 
participant/FGD/AV/Dec/2018) 
Lack of support 
“selfishness…nobody wants to help another so that people will see that she/he has 
money. Others have also embezzled contributed money in the past. So trust is eroded, 
leading to disunity” (Female participant/FGD/AV/Dec/2018). 
Less/no fish catches 
 
“From what I remember it is very plain to see that the catch these days is abysmal. They 
do not get the fish in quantity and they do not get in quality either. They bring in a lot of 
small fish” (Female participant/FGD/AV/Dec/2018) 
“Most often when this happens, I spend into my savings because the family needs to be 
taken care of. When the sea is closed to fishing the is no work for me to do if I do not 
go to Kumasi” (Female participant/FGD/WBB/Jan/2020) 
“We struggle when they don’t cast the net. When this happens money to buy food is 
hard to find” (Male participant/FGD/WBB/Jan/2020) 
“When the sea is not yielding we struggle a lot” (Male participant/FGD/AV/Dec/2018) 
 
“There are no jobs here. Sometimes we travel to other places to find work” (Male 
participant/FGD/AV/Dec/2018) 
“You know a majority of our work depends on the sea.  Some of us are literate and others 
aren’t. This is the only work we know to do.  It is also evident that the catch isn’t 




“Imagine if you have 4 children and your husband, and there is no fish. How do you take 
care of your family? If there are no catches our condition is very pitiable” (Female 
participant/FGD/WBB/Jan/2020) 
“The nets that our fathers used had bigger mesh sizes, and they used to get bigger 
catches. But this time we don't get much catches at all. So, we also decided to make a 




“My husband was telling me that when the light is used, a lot more of the fish get away 
than get trapped. Also, they use nets with very small squares, and it traps a whole lot of 
small fishes which in the end are not even sold but thrown away” (Female 
participant/FGD/WBB/Jan/2020) 
“…the light fishers, they really hinder us” (Male participant/FGD/AV/Dec/2018) 
Low rainfall “Here we don't farm, so low rainfall is not a major problem for us. [interjection: But 
someone told me the rainfall brings bumper fish catches]. Yes, that is true. If it doesn't 
rain, it affects us. when it rains, the lagoon fills up and we are able to get fish when the 
lagoon joins the sea” (Male participant/FGD/AV/Dec/2018) 
No electricity “Most of us have electricity, but honestly, some houses don’t” (Female 
participant/FGD/AV/Dec/2018) 
No health facility 
 
“Here, from 10 -12 pm when something happens to someone it becomes very difficult 
to get the person to the hospital” (Female participant/FGD/AV/Dec/2018) 
“My second born, I went into labour near the muni-lagoon. I gave birth myself in the 
house. I couldn’t walk to the hospital” (Female participant/FGD/AV/Dec/2018) 
No jobs 
 
“Many of us boys, we don't have work to do. We just stick with the net owners. Night 
and day, we just do labourers’ jobs for the net owners before we can get something to 
eat. Sometimes we go to fishing from morning till evening and we catch nothing. It just 
leaves you with perplexing thoughts about how to take care of your family” (Male 
participant/FGD/AV/Dec/2018) 
“None of us have a job. None of us is employed. Some of us trade in fish and others 
dragnet” (Male participant/FGD/AV/Dec/2018) 
“Since the fishing work is very on and off and not so profitable, I feel like we could 
benefit from learning other trades to support ourselves. We want to be independent in 
the sense that our livelihood doesn’t depend solely on the sea” (Male 
participant/FGD/WBB/Dec/2019)  
“We need jobs that we can at least be sure that at the end of the month you can get 
something” (Male participant/FGD/AV/Dec/2018) 
No marketplace “We need a place here where things are sold. There is a big market in town and people 
go there. We need a market where people from the farming communities will come and 
sell, and we can also buy and sell. Like a market day, people will traffic here. Look at 
Aseibu, a small community, but they have a market. And look here, we hare many but 
there is no market” (Male participant/FGD/AV/Dec/2018) 
No toilets “The toilet is in the bush, and there is no light in it. Because there are no toilets we have 
been defecating at the beach which is an eye-sore for tourist. Even we, we tend to be 
stepping in when we are dragging the nets. We need proper toilets. The toilets they built 
are dilapidated, and dangerous to use. Nobody even goes there again” (Male 
participant/FGD/AV/Dec/2018). 
Pre-mix fuel “We have to go all the way to the town, even in the night, before we can get pre-mix 
fuel to buy” (Male participant/FGD/AV/Dec/2018) 
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Plastic pollution and 
rubbish from waste 
dumps 
 
“Also, there is a lot of rubbish in the sea. It was not like that at first. The sea cuts the 
rubbish dumps…but mostly from Cape Coast and Takoradi (other coastal capital cities). 
The big rains also wash the rubbish dumps into the sea” (Male 
participant/FGD/AV/Dec/2018) 




“Some people in this community smoke Cannabis. The smoke is bad for us as non-
smokers. The product is also sold within the community and I feel like it could cause a 
police swoop. The smokers also behave very violently, and it creates a feeling of 
insecurity in the community” (Female participant/FGD/WBB/Dec/2019) 
Storms 
 
“It is difficult for them to work on the sea when the weather is stormy” (Female 
participant/FGD/WBB/Jan/2020). 
“It is so random. It happens at any time so make it a five on both sides” (Male 
participant/FGD/AV/Dec/2018) 
Boat crew 
handpicking big  
fishes 
“If they stop there would be no fishing. The habit has taken precedence in the fishing 
business. The boys wouldn’t go to see if it is stopped. I think It would be a bit tolerable 
if they were to sell the smaller fish at a fair price after doing all that but that is still not 
the case. It makes us come short in several ways. We resort to fish drying (of the small 
fishes)” (Female participant/FGD/WBB/Jan/2020) 
Trawlers “Imagine. We are in the major season and we should be making bumper catches but, 
we're not. It's only those small small fishes, and the women don't like those fishes so 
they pay less for it. They get the small fishes (by catches) and they throw them back into 
the sea when we don't even get that! And they come so close to us here” (Male 
participant/FGD/AV/Dec/2018) 
Unfair pricing of  
fishes by NOs or 
caretakers 
“The net owner dictates the price for the fish at his own discretion and that does not 
favour us. They also pick out the bigger fish for their wives to sell and sell the smaller 
ones to us” (Female participant/FGD/AV/Dec/2018) 
Weak leadership “We need help from those who can lead us to access opportunities. We don’t have any 
leader from the community that is able to help us to access and get opportunities” (Male 
participant/FGD/AV/Dec/2018). 
Winneba women 
“Because we don't have money, they come and buy the fish and take it away. if we have 
the money we will buy it. if we buy the fish, there will be money in the village. But they 
come and buy. If we are to go there to buy, they will not sell to us. But they will sell it 
at exorbitant prices. they want cash because they don't know us. But, they can credit it 





Appendix I: Approach to Theory Development, Epistemology and Ontological underpinnings 
 
1. Approach to Theory Development  
 
According to Bryman (2015), social research is both informed by theory and ultimately 
contributes to theoretical refinements or the development of new theories. In other words, the 
question of how the research interacts with the theory has to be answered. In terms of this 
research, it becomes essential to clarify the approach by which vulnerability of lives and 
livelihood to climate and environmental change was empirically studied and how this was 
either informed by the theory and/or contributes to the theory. Two main relationships between 
theory and research are distinguished, i.e., the deductive and the inductive theoretical 
orientations. The deductive approach is one in which theoretical considerations lead to the 
formulations of hypotheses that are empirically tested (Bryman, 2015). Abstract concepts may 
be operationalised by choosing surrogate indicators that become measurable variables that are 
analysed to either confirm or reject the hypothesis formulated. The outcomes of this process, 
which is commonly referred to as the scientific process, may lead to reflections on, and 
revisions to the theories that informed the hypothesis. Unlike the deductive approach, the 
inductive approach begins with observations and data collection about a specific phenomenon 
of interest. The findings are then used to make generalisable inferences about the phenomenon 
studied, refine existing theories and/or to develop new ones. The predominant approach of this 
study is deductive, in that, it draws heavily upon the theoretical frameworks discussed in 
Chapter 2. However, upon reflection on the findings, an inductive orientation is adopted to 
make moderate generalisations and contributions to the theory. For example, in Chapters 4 and 
5, the differential vulnerabilities of households in two similar fishing communities are assessed. 
The data collection method (Section 3.9) was informed by the vulnerability and sustainable 
livelihood frameworks. They were operationalised by the use of indicators and subjected to 
inferential statistical analysis. Based on the vulnerability theory, hypotheses were made about 
which households and community would be more vulnerable. The findings then led to an 
inductive reflection on the concepts of differential and contextual vulnerability. Also, in 
Chapter 7, the findings of the study led to an inductive theorisation of the relationship between 
perceived climate change impact and the severity of other socio-economic stressors on lives 
and livelihoods in study communities. Bryman (2015) observes that there is no hard-and-fast 
distinction between the two approaches to theory development as both contain elements of each 
other. Although the study makes contributions to theoretical refinement in order to enhance 
social learning about vulnerability in rural coastal fishing communities, generalisations are 
made with much cautiousness, taking cognisance of the context-specific nature of socio-
ecological systems. As noted by Schluter et al., (2019) wide-scale generalisations and middle-
range theorisations of socio-ecological phenomena which were previously not possible due to 
complex causation patterns and context-dependency has only recently become possible due to 
the increasing availability of place-based studies and the ability to synthesizes them. Thus, the 
approach of the study was to pursue an in-depth and context-specific understanding of the lived 
experiences of climate change vulnerability in rural coastal fishing communities, and to explore 




2. Epistemological Position 
Epistemological considerations reflect how knowledge about a phenomenon of interest is 
gathered or constructed through the research process, and whether this process is considered 
within a discipline as acceptable or not (Moon and Blackman, 2014). According to Bryman 
(2015), three main epistemologies exist in social science research, which are positivism, 
interpretivism, and critical realism. Through the scientific methods of hypothesis formulation 
and testing, natural scientists seek to gather data or facts that are objectively verifiable and 
value-free in other to formulate theories about the phenomenon. The school of thought that 
advocates that social phenomenon should be studied by the scientific method used in the natural 
sciences is referred to as Positivism (Bryman, 2015; Vildasen et al., 2017). The positivist 
approach to researching social realities holds that there are objective facts about the social 
world that can be observed, for example, through statistics, and this can lead to the development 
of causal explanations. In contrast to the positivist epistemological position is interpretivism 
(Bryman, 2015; Moon and Blackman, 2014). The interpretivist logic behind social research is 
that people, and social processes, which are the primary subject matter in social science 
research, are fundamentally different from the material world which is the subject matter of the 
natural sciences (Bryman, 2015; Moon and Blackman, 2014). Interpretivism recognises 
differences in human values, perspectives, and behaviour which are important subjectivities 
that shape how a phenomenon manifests or is experienced by different people (Bryman, 2015; 
Moon and Blackman, 2014). Thus, interpretivism seeks to understand social realities, not from 
an objective, independent, and value-free point of view, but from the value-laden point of view 
of the people who shape or experience that reality (Vildasen et al., 2017). It is therefore critical 
of the adequacy of positivism to produce legitimate knowledge about social realities. 
Notwithstanding, like the deductive and inductive approaches to theory development, 
positivism and interpretivism are not necessarily mutually exclusive (Bryman, 2015). While 
positivism leads to research processes that provide causal explanations of social phenomena 
through what is objectively observable, interpretivism leads to research processes that seek to 
gain an empathetic understanding of the motivations behind the behaviour of actors within the 
social phenomenon (Bryman, 2015; Moon and Blackman, 2014). Critical realism which is the 
third epistemology stands in the middle ground between positivism and interpretivism. In 
critical realism, there is a recognition that both natural and social realities can be understood 
by identifying latent and perhaps abstract structures and processes that generate them. Critical 
realism also acknowledges the influence of context in shaping social realities. It represents a 
middle ground because it acknowledges that realities that are observed by positivists are shaped 
by processes that are not directly observable. The question of epistemology in the study of 
socio-ecological systems is an interesting one because they sit at the disciplinary border 
between natural and social science (Becker, 2012; Barrett, 2013). Other authors, in recognition 
of the transdisciplinary nature of socio-ecological systems research and have gone further by 
recommending the term Social, Ecological, Epistemological (SEE) Systems to reflect linkages 
between disciplines, as well as their philosophies and methodologies (McCarthy et al., 2011; 
Liehr et al., 2017). The complex inter-connectedness between social and ecological processes 
within and around societies that are natural resource-dependent means that a positivism 
orientation misses out on understanding human agency in the manipulation of the natural sub-
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system and its responses to feedbacks. In the same vein, a purely interpretivist approach will 
produce inadequate knowledge of the coupled human-environment system. Critical realism 
was adopted for this study. Objective findings are complemented and/or critiqued by the views, 
perspectives, and value judgments of actors in the research setting.  
 
3. Ontological Considerations  
In social research, ontological considerations represent differences in perspectives about the 
nature of social realities (Bryman, 2015; Moon and Blackman, 2014). That is, whether they are 
objective, independent, and pre-existing realities into which people are socialised and which 
they cannot influence or change (objectivism), or whether they are socially constructed and 
undergo continual revision by the social actors (constructivism) (Bryman, 2015; Moon and 
Blackman, 2014). Reflecting over the previous section on epistemology, objectivist ontology 
aligns with positivism while constructivism aligns with interpretivism (Bryman, 2015). 
Ontological considerations in the study of vulnerability and adaptation borders on whether 
vulnerability is an objective, pre-existing reality that people face due, for example, due to their 
location, or whether vulnerability is a social construct. In the realm of natural sciences, 
vulnerability is measured in terms of people’s proximity to hazard-prone zone, the probability 
of a hazard occurring, or the magnitude and duration of an expected hazard. Vulnerability in 
the natural sciences, therefore, reflects objectivist ontology. However, in line with the concept 
of contextual vulnerability, there is a constellation of social, economic, and institutional forces 
that either attenuate or exacerbate vulnerability. Thus, several authors use the term social 
vulnerability to reflect the socio-economic and institutional subjectivities that determine 
people’s lived experiences of vulnerability (Bohl et al., 1994; Adger, 1999; Kasperson, 2001; 
Cannon et al, 2003; Eriksen et al., 2005; Cutter and Finch, 2008; Antwi-Agyei et al., 2013). In 
other words, although vulnerability to natural hazards may be a function of people’s 
spatiotemporal exposure to a specific hazard, their lived experience is largely determined by 
differences in the structural and functional set-up of a society. This reflects a constructivist 
ontology and is the adopted position for this study. To enhance understanding of the lived 
experience of vulnerability in rural coastal fishing communities, the findings of this study are 
discussed within the unique socio-economic, institutional, governance, and other contextual 
circumstances and differences of the research communities. The views and perspectives 
expressed by respondents are also considered, not only valid but important data for gaining 





Appendix J: The Muni Lagoon and the Muni-Pumadze Ramsar Site (MPRS) 
 
Akosua Village is situated within the MPRS which is one of Ghana’s five Ramsar sites. The 
MPRS is located at the west coast of Winneba (Figure 3.2) and consists of a lagoon-wetland, 
fronted by a beach-barrier on which part of Akosua Village is situated (Davies-Vollum and 
West, 2015). The lagoon was designated as a Ramsar site in 1992 after Ghana signed up to the 
Ramsar convention (Ryan and Ntiamoa-Badu 2000). This was due to its importance as a habitat 
for migratory birds, high habitat diversity, high water quality, and least human encroachment 
compared to five other Ramsar designated lagoons in Ghana (Ryan and Ntiamoa-Badu 2000). 
The lagoon itself, which is fed by two rivers (Figure 3.1) covers an area of about 3 km2 
(Ntiamoa-baidu and Gordon, 1991). It is a closed lagoon system that occasionally breaches the 
sand barrier and opens up to the sea during periods of heavy rainfall, typically in the major 
rainy season (Gordon et al., 2000; Koranteng et al., 2000). However, Davies-Vollum et al., 
(2018) have observed that, due to reasons that are not entirely clear, there have more recently 
been periods when the lagoon has been open to the sea for approximately two years. The 
surface area of the lagoon increases and decreases with the rainy and dry seasons (Gordon et 
al., 2000), and this has been the cause of flooding of Akosua Village in the past, although exact 
dates or years could not be recalled (personal communication with Akosua Village Opinion 
leader, December 2018). However, Gordon et al., (2000) record that there was such a flooding 
incidence in 1999. According to Gordon et al., (2000), the depth of water in the lagoon can 
reach up to 2 m at the end of the major rainy season. Three main finfish species (Sarotherodon 
melanotheron, Tilapia guineensis, and Liza falcipinnis) have been recorded in the lagoon when 
it is closed (Koranteng et al., 2000). However, when it is joined to the sea, several marine 
faunas are recorded in the lagoon (Gordon, 2000). Thus, fishing in the lagoon is an important 
source of supplementary or alternative livelihood for the people of Akosua Village. Together 
with the drainage basin of the two rivers that feed the lagoon, the sand dunes, and surrounding 
forests and scrubland, the entire Ramsar site is estimated to cover an area of about 90 – 96 km2 
(Ntiamoa-baidu and Gordon, 1991; Gordon et al., 2000; Koranteng et al., 2000; Wuver and 
Attuquayefio, 2006). About 1 km west of the Muni lagoon is a range of hills surrounded by 
degraded forests and scrubland where the annual deer hunting festival of the native Effutu 
people takes place. The MPRS is managed by the local office of Wildlife Division of the 
Forestry Commission of Ghana, headed by a Site Manager and volunteers from Akosua 
Village. The entire site is divided into 5 management zones. This includes a core zone, which 
comprises the open lagoon and its immediate surroundings; the hunting grounds, which is 
managed to ensure the availability of wildlife for the deer hunting festival in particular; a 
controlled zone, which comprises the sand dunes and flood plains around the core zone where 
some subsistence farming activities take place and housing development is prohibited; a land-
use management area, which includes outer sections of the drainage basin were more extensive 
farming takes place with small settlements; and a settlements zone, which includes the part of 
the Winneba township and other communities, like Akosua Village within the drainage basin 
(Ntiamoa-baidu and Gordon, 1991). According to the former Manager of the site, the main 
management activities currently ongoing within the site are education, restoration of mangrove 
forest, law enforcement, and lately, introduction of alternative livelihoods (personal 
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communication with MPRS site manager). Besides the Ramsar protection status, the Muni-
lagoon is protected by a traditional law of the Effutu people, which prohibits any fishing 
activity in and around the lagoon on Wednesdays. Despite its protected status, there has been 
resource depletion due to illegal fishing and mangrove harvesting, degradation through 
pollution and infrastructural encroachment in and around the core zone of the designated site 
(Gordon, 2000; Davies-Vollum et al., 2018). The mangrove forest around the lagoon is visibly 
depleted. These environmental changes and resource depletion have impacted the inhabitants 




Appendix K: Summary of Semi-Structured Interviews Conducted in Winneba 
 
 Interviewee Issues discussed  
1 Chief of Winneba DK, UP • Brief history of Winneba 
• Brief history of the settlement of Akosua Village 
• Fishing activities in Akosua Village and clarification of land use rights issues 
2 Assemblyman, Akosua Village DK, PP • Community leadership structure 
• Key challenges faced in the community 
 
3 Chief of Woarabeba DK, PP • History of Woarabeba 
• Community leadership structure 
• Key challenges faced in the community 
 
4 Coordinator, National Disaster Mg’t 
Organisation (NADMO) DK, PP 
• Overview of the mandate of NADMO in EMA 
• Perspective of climate change in Winneba 
• Collaboration with other management agencies  
• Documented report of past storms/flooding in Winneba 
 
5 Coordinator, National Disaster Mg’t 
Organisation (NADMO) SDV, PP 
• Socio-economic characteristics of Winneba and Akosua Village 
• Perspectives on climate/environmental change in Winneba 
• Perspectives on Ramsar designation and management of the MPRS 
• Perspectives on sustainable practices to protect the MPRS 
 
6 Manager, Wildlife Division Winneba SDV, PP “ 
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• Overview of the mandate of the TCP in EMA 
• Clarifications about encroachment of the MPRS 
• Request for EMA GIS data  





• Overview of the mandate of Fisheries dept. in EMA 
• Perspectives on fishing activities in Akosua Village and Woarabeba 
• Management interventions, challenges faced, and outcomes 
• Planned management activities 




• Overview of dual political and traditional governance in Winneba 
• Management plan of Winneba 
• Development agenda for Akosua Village 
12 Asst. Commander, Police Command and Staff 
College, Winneba DK, UP 
 
• Verification and clarification of past conflict issues reported in Akosua Village  
13 Student outreach group, Community Health 
Nursing College, Winneba DK, UP 
• Verification and clarification of past conflict issues reported in Akosua Village  
14 Site Manager, Salt Company near Woarabeba 
DK, UP 
• Verification and Clarification of operations and how they benefit or affect the 
community 
DK – Daniel Koomson (2018 – 2020); SDV – Sian Davies-Vollum (2017); PP – Pre-planned; UP – Unplanned   
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Appendix L Sub-indicators of Akosua Village’s sensitivity and adaptive capacity to climate change impacts 
 
Indicator Explanation Reference(s) 
Sensitivity   
Percentage income from 
fishing 
 
The percentage of respondent’s total monthly income from 
fishing either in the sea or lagoon 
Islam et al., (2014); 
Wongbusarakum and Loper (2011)  




Number of children aged 0 – 18 in household Wongbusarakum and Loper (2011); 
Marshall et al., (2009) 
Adaptive capacity   
Social capital b 
 
 
Aggregate index of the indicators of social capital  
(Trust, networks, reciprocity, and social integration)  
Adger (1999); Lockwood et al., 
(2015) 
Financial capital c 
 
 
Aggregate index of the indicators of financial capital  
(Savings, remittances, and investment) 
Adger (1999); Antwi-Agyei et al., 
(2013); Scoones (1998)  
Monthly household income Total household monthly income  Islam et al., (2014); Antwi-Agyei et 
al., (2013); Asiedu et al., (2013); 
Scoones (1998); Allison and Ellis 
(2001) 
Physical capital d 
 
 
Aggregate index of the indicators of physical capital 
(Landed property, fishing gear and processing kilns) 
Scoones (1998); Allison and Ellis 
(2001)  
Use of Technology e  Aggregate index of the household’s use of technology 
(means of personal transport, electricity, energy-efficient stove, 
and standing pipe) 
 
Islam et al., (2014); 
Wongbusarakum and Loper (2011) 
Management  
approach f  
Aggregate index of the indicators of management approach  Béné et al., (2016); Lockwood et 
al., (2015)  
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(Risk behaviour, innovation, and involvement in alternative 
livelihood) 
Human capital g Aggregate index of the indicators of human capital 
(Education and number of employable skills) 
 
Huynh and Stringer (2018); 
(Antwi-Agyei et al., (2013)  
Experience  Years of fishing and/or trading experience 
 
Islam et al., (2014) 
Workforce percentage The percentage of individuals who are employed/legally 
employable in the household (i.e., aged 18 - 70) 
 
Wongbusarakum and Loper (2011) 
Marshall et al., (2009) 
Possession of health 
insurance 
The percentage of household members possessing a valid 
national health insurance card 
 
Aseidu et al., (2013)  
Natural capital h Aggregate index of the indicators of natural capital 
(Livestock and land) 
Islam et al., (2014); Scoones (1998) 
a Calculated as sum of wall, roof and floor quality and ranges from 0 – 7 (Wall: 3 = Palm leaves, 2 = mud, 1 = wood, 0 = concrete blocks; Roof: 2 = Thatch, 1 
= Galvanized sheets, 0 = Fibre cement; 2 = mud, 1 = Screed floor, 0 = Tiled). b Calculated as sum of indicator score and ranges from 0 – 5 (Trust in community 
leader: 0 = none, 1 = weak, 2 = high; Social groups joined: 0 = none, 1 = one, 2 = two, 3 = ≥ three; Likelihood to obey laws: 0 = unlikely, 1 = Uncertain, 2 = 
Likely; Ability to speak Effutu: 0 = no, 1 = partially, 2 = fluently; Ability to understand Effutu: 0 = no, 1 = partially, 2 = Completely). c Calculated as sum of 
indicator scores and ranges from 0 – 11 (Have savings in bank: 0 = no, 1 = yes; Joins credit union: 0 = no, 1 = yes; Receive remittances from family: 0 = never, 
1 = seldomly, 2 = occasionally, 3 = regularly; Have made some financial investment: 0 = no, 1 = yes). d Calculated as sum of indicator scores and ranges from 
0 – 8 (Have sea fishing gear: 0 = no, 1 = yes; Have lagoon fishing gear: 0 = no, 1 = yes; Current state of fishing gears: 0 = Old, 1 = Nearly new, 2 = New; How 
many fish kilns: 0 = none; 1 = one; 2 = two; 3 = ≥ three). e Calculated as sum of responses (No = 0; Yes = 1) to five variables (possession of transportation, use 
of electricity, have toilet facility, use of energy efficient stove, and have a standing pipe in the house); score ranges from 0 – 5.  f Calculated as sum of indicators 
scores and ranges from 0 – 5 (Willingness to change livelihood: 0 = no, 1 = uncertain, 2 = yes; Willingness to try new things: 0 = unwilling, 1 = uncertain, 2 = 
willing; Involvement in alternative livelihood: 0 = no, 1 = yes). g Calculated as sum of indicator scores and ranges from 0 – 9 (Highest education level in 
household: 0 = no education, 1 = Primary, 2 = junior high, 3 = senior high, 4 = university; Other employable skills: 0 = none, 1 = one, 2 = two, 3 = three, 4 = 
four, 5 = ≥ 5). h Calculates as sum of indicator scores and ranges from 0 – 6 (Livestock types possessed: 0 = none, 1 = one, 2 = two, 3 = three, 4 = ≥ four; 
Possession of land in Winneba: 0 = no, 1 = yes; Possession of land in hometown: 0 = no, 1 = yes). 
 
